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MILITARY CURRICULUM MATERIALS 



The mi Ufa ry-developed curriculum materials in # this course 
package w^re selected by the National Center fpr Research in 
Vocational Educaticjn Military ( Curriculum Project for dissert 
ination to the si^^egional Curriculum Coordination Centers and 
other instructional materials agencies. The purpose of - 
disseminating these courses wa$ tp make -curriculum materials 
developed by the military more accessible to vocational - 
educators 'in the civilian setting* 

The course materials were acquired, evaluated by project 
staff and practitiQners in the field/ and prepared for * 
dissemination. Materials which were specific to the military . I 
were deleted^ copyrighted materials were either emitted or appro- 
val for their use was dbtained. These course packages contain , 
curriculum resource^jnaterials which can be adapted tp support 
vocational -instruction and curriculum development. 
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The National Center 
T&Iission Statement 



' ill ■ 1 \* V . ^TTT- 



The National Center for Research in / 
Vocational Education's mission is to increase 
the ability of diverse agencies, institutions, 
and organizations to solve educational prob- 
lems relating to individual career planning, 
preparation, and progression. The National 
'Center fulfills its mission by: 

• Generating knowledge through research 

• Developing educational programs and 
products 

• Evaluating individual program, needs 
* ancfoutcomes 



Installing educational programs and ' 



products 



Operating information Systems and 
services * • # 

• Coriductihg leadership development and 
training programs 

, * FDR FURJHER INFORMATION ABOUT 
Military Curriculum Materials' 
W.RITE OR CALL 

Program Information Office 
The National Center for Research in Vocational 
* Education 

The Ohio State University 
4 '? 60 Ke nny Road, Columbus, Ohio 43210 
O Telephone: 614/486-3655 or Toll Free 800/ 
ERIC 848-4815 within the continental U f S, 
■fii (ekctptOhio) 
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Military 

Curriculum Materials 
Dissemination Is . . . 



What Materials 
Are Available? 



How Can These 
Materials Be Obtained? 
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an activity to increase the accessibility of 
military developed curriculum materials to ( 
vocational and technical educators. 

This project, funded by the U.S. Office of 
Education, includes the identification and 
acquisition of curriculum materials in print 
form from the Coast Guard, Air Force, 
Army, Marine Corps and Navy. 

Access to military curricul.um materials is 
provided through a "Joint Memorandum of 
Understanding" between the U.S. Office of 
Education and the Department of Defense^ 

The acquired materials are reviewed by staff 
and subject matter specialists, and courses 
deemed applicable to vocational and tech- 
nical education are seated for dissemination. 

The National Center for Research in' 
Vocational Education is tho U.S. Office of 
Educations designated representative to 
acquire the materials and conduct the project 
activities. 

Project Staff : 

Wesley E. Budke, Ph.D., Director * 
National Center Clearinghouse 

Shirley A. Chase, Ph.D. 
v * Project Director 
O > 
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One hundred twenty courses on microfiche 
(thirteen in paper form) and descriptions of 
each have been provided to, the vocational 
Curriculum Coordination Centers and other 
instructional materials agertgies for dissemi- 
nation. ' 

Course materials include programmed 
instruction, curriculum outlines, instructor 
guides, student workbooks apd technical 
manuals. 

The 120 courses represent the following 
sixteen vocational subject areas: 



Agriculture 
Aviation 
Building & 

Construction 

Trades 
Clerical 

Occupations 
Communications 
Dialling 
Electronics 
Engine Mechanics 



Food Service 
Health 

Heating & Air 
Conditioning 
Machine Shop 
Management & 
Supervision 
Meteorology & 

Navigation 
Photography 
Public Service 



The number of courses and the subject areas 
represented will expand as additional mate- ■ 
rials with application to vocational and 
technical education? are identified and selected 
Vor dissemination. 



Contact the Curriculum Coordination Center 
in your, region for information on obtaining 
materials (e.g., availability and cost). They 



will respond to your request directly or re 
you to an instructional materials agency 
closer to you. 
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Course Description 



This course is part of a two course series designed to provide instruction in the following areas, an introduction to masonry, fiand, portable power, and 
shop tools, construction and maintenance of masonry structures using clay, brick, coricrete block, stone, and tile, preparation of concrete, mortar*, and 
piaster mixes, placement of reinforcing steel, and the placement and finishing of concrete. This course, Masonry specialist, I and II, consists of two 
blocks totaling 94 hours of instruction. Masonry Specialist, 111 and Iv (course 3-20 in this catalog) ( contains iwo blocks. Block lU-Laymg Concrete 
Block, Stone, and Brick, and Block W -Plaster, Stucco, and Tile, totaling 1 18 hours of instruction. 

Block I— Introduction to Masonry contains five lessons totaling 36 houfsof instruction. Four sections dealing with military organisation and procedures 
were deleteq"; The remaining sections are suitable for vocational programs. 



Safety (2 hours) 

Mathematics and Estimating (6 hours) 
Project Planning (6 hours) 
Maintenance of Tools and Equipment (12 hours) 
Construction Layout (10 hours) 



/ 



Slock II— Rigid Concrete Structures contains six lessons totaling 58 hours of instruction. * * • 

i * 

Concrete Mixtures (6 hours) * * * 

Preparing for Concrete (12 hours) ' * 

Reinforcement Materials and Toqls (6 hours) y % 
. Mixing and Placing Concrete (12 hours) • « *• 

Curing Concrete (6 hours) a , 

Concrete Maintenance and Repairs (16 hours) 

* f 
The course contains materials for both student and teacher use. Printed materials for the instructor include a plan of instruction for each block and lesson 
plans for each lesson. These plans include an outline of instruction, objectives, activities, materials and toofs needed, text assignments, and refefences. 
Studtfht materials consist of study guides and workbooks for each block plus two programmed texts for Block J. Transparency sets are recommended 
for each lesson^but are not provided.-' - v ' 
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LIST OF CURRENT PAGES 

» 

This POI 'consists of 69 current pages issued as foUbws: 
Page No. , . Issue , 

4 

Title -Original . * 

A. ......... . . Original , 

i Original . 

1 thru 5 .......> Original 

6 Blank 

7 thru 11 \ . . . Original 

12 Bfcmk- 

, 13 thru 19 .......... . Original 

20 Blank 

21 thru 23 ..:.../... . Original 

24 *>... Blank 

25 thru 39 Original 

40 >/ . Blank' , 

41 thru 45 ..." . Original ' 

-46 \. . \ . . . Blank / * ' 

47 thru 49 X .... . Original . 

50^ '. . v Blank 

■ 51 thru 53 :\. . . Original 

54 .< . Blank 

55 thru 59 Original 

60 Blank ^ 

61 thru 63 . . V ....... . Original ' * 

64 , . : Blank 

65 and 66 Original. 
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3ABR55233 COURSE CHART -T^BCfi H- TRAINING CONTENT 


NOTE: tnetvd* tint* (pant on technical tr.lninf (7T) («l«>>r«*m/l«ior«toiy (C/L) wni cem*l*mMit«rv tneluleal h. 'j " t ' J 

(RT>. .«■». on mm«j ...,.,.*«. (,^,.. hJlls? a .in.T/rrirr.r ^ ets, u3r z "* 
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^SWRS PER 

' nt\^ 
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. Li_ . 3,." 4, S, 6 1 7. ' " 


1 

, 2(4/5) 


* Course Material - UN CIA SSIFIED 58 Hour* tt 
BLOCK I - Introduction to Masonry \ 

Orientation (2 hrs); Base-CivfiEngineer OrganizationA 
(4 hrs); Safety. (2 hrs); Project and Resource 
Management (4 hrs); Mathematics and Estimating 
(6 hrs); Project Planning (6 hrs);. Publications 
(6 hrs); Maintenance of Tools and Equipment (12 hrs); 
Construction Layout (10 hrs); Measurement Test and ' 
.Test Critique (2 hrs). 

(Equipment Hazards and Personnel Safety Integrated 
with Above Subjects) 

54 Hours C/L 


, 14 Hours RT 

• 

« 


,' 4 Hours CTT 


2(1/5)" 
3 

* 4(4/5) 
, 


Course Material - UNCLASSIFIED 80 Hour* tt 1 
BLOCK E - Rigid Concrete Structures • ' \ 

Concrete Mixtures (6 hrs); Preparing for Concrete - 1 
(12 hrs); Reinforcement Materials and Topis (6 hrs); - 1 
Mixing and Placing Concrete (12 hrs); Curing Concrete ! 
(6 hrs); Concrete Maintenance and Repairs (16 hrs); i 
Measurement Test and Test Critique (2 hrs). ' ■ 

(Equipment Hazards and Personnel Safety Integrated ■ 
with Above Subjects) , ! 

. 60 Honrs C/l! 

i 

■ * • » ' 


20 Hours CTT 
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DEPARTMENT OF THE AIR FORCE PLAN OF INSTRUCTION 3ABR55233 

USAF Sen of Applied Aerosp Sci (ATC). , (PDS Code NDO) 

Sheppard Air Force Base, Texas 76311 12 November 1975 

FOREWORD ' 

• « * 

1. PURPOSE: This publication is the plan of instruction (POI) when the pages shown 
on page A are bound into a single document. The POI prescribes the qualitative 
requirements for Course Number 3ABR55233, Masonry Specialist, in terms of 
criterion objectives and teaching steps presented by units of instruction' and shows 
duration^ correlation with the training standard, and support materials "and guidance. 
When separated into units of instruction, it becomes Part I of the lesson plan. This 
POI was developed under the provisions of ATCR 50-5, Instructional System Develop- 
ment, 'and ATCR 52-7, Pla*s of Instruction and Lesson Plans. 

2. COURSE DESIGN/DESCRIPTION.- The instructional design for this course is 
Group/Lock Step. The course trains airmen to perform duties prescribed in AFM 
39-1 for Apprentice Mason AFSC 55233. Training includes an introduction to 
masonry and prov. des instruction on mason's hand, portable power, and shop _ 
tools; construction and maintenance ( of masonry structures using clay brick, concrete 
block, stone, and tile; preparing concrete, mortar and plaster mi xes-; plac ing 
reinforcing steel ;~and~placing aid- finishing concrete. "In -addition, relatedtraining is" 
provided on driver education, troop information program, cammander's 
calls/briefings, etc. . - 



i 



3. TRAINING EQUIPMENT. The number shown in parentheses after equipment 
listed as Training Equipment under SUPPORT MATERIALS AND GUIDANCE is the 
planned number of students assigned to each* equipment unit. 1 v -" 

4. REFERENCES. This plan o_f instruction is based on Specialty Training 
Standard 552X3, 15 March 1973,; Change 1, 17 July 1973; Change 2, 5 September 
1974; Change 3, 31 July 1975, and Course Chart 3ABR55233, £ November 1975. 

FOR THE COMMANDER 




L, USAF 

Chief, D'ept of Ci vil -Engineering Tng 



I 

• , Supersedes Plan of Instruction 3ABR55233, 1 April 1974; Change 15 August 1974. 
OPR: Department of Civil Engineering Training 
DISTRIBUTION: Listed on page A 

ERIC 11 



MODIFICATIONS ? • , 

of this publication has (have) been deleted in 
adapting this material for inclusion in the "Trial Implementation of a 
Model System to £roytde Military Curriculum Materials for Use in Vocatiqnal 
and Technical Education. 11 Deleted material involves extensive use of 
military forms, procedures, systems, etc. and was not considered appropriat 
for use in vocational and technical education. 
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\ PLAN OF INSTRUCTION/LESSON PLAN PART I - 


NAME G»»" JKSTrtUCTOH ~ # COURSfi TITtC 

IVIdoUIlA y O Lit? L lei list 


8-OCK NUM6ER ' SLOCK TITLE ^ 

- r Introduction to Masonry 


, * * ' Cdl^RSE COMTENT " ** / 


2 DURATION 

(Hour 9) * 


• 3. Safety/ . * . 
> • 

a. Given a picture containing safety hazards that may be 
encountered when using or maintaining masonry topis and 
equipment, identify these hazards and explain how to eliminate — 
them. All hazards must be identified. STS 6a(l), 6a(2), 6a(3), 6b 
Meas: W, PC . 

(1) Causes of accidents 

c • 

(2) Work urea hazards • 

(3) Electrical hazards 

(4) Housekeeping requirements 

,(5) First aid '< % „ 

/ - * 4 

M 

b. Using gi veir procedures, erect a ladder and scaffold so 
that it complies with all safety regulations. STS 6a(4), 

Meas: W, PC 

(1) Scaffolds 

(2) Ladders 

c. Etffercise safety precautions while lifting a heavy 
object fftfin the floor to a full upright position. The correct 

, body position must be used and all safety precautions observed. 
STS 6a(5). Meas: W, PC 

(1) Possible effects of not lifting correctly 

(2) Correct lifting procedures* 


2 

(2/0) 
Day 2 

* (0.5/0) 

(1/0) 
(Or.5/0) 


SUPERVISOR APPROVAL OF LESSON PLAN (PART It) 
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PLAN OF INSTRUCTION NO. • BATE 
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ATC F °* M 133 - REPLACES ATC FORMS 337. MAR 73, ANO 770, A*UG 72, WHICH Witt BE 

APR "7% U*IFO. 
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PLAN OS INSTRUCTION A ESStH PLAN PART I (CpnttmjotU* SW) 



COURSE COHTEMT 



SUPPORT MATERIALS AND GUIDANCE 



Student Instructional-Materials 
SG 3ABR55233-I-3, Safety 
WB 3ABR55233-I-3-PI, Safety 

Audio Visual Aids 
' Transparencies , Safety 

Training Equipment 
Pipe Scaffolding (12) 
Ladder (12) 

Hand Tools for Masonry (2) 

Training Methods , 
Discussion (1 hr) 
Performance (1 pr) 



Multiple Instructor Requriementjs 
Supervision (2) 



Instructional Guidance 

Discuss and demonstrate the procedures for lifting heavy objects to 'prevent 
back injuries. Demonstrate the proper methods of erecting ~scaf folds and 
ladders. Diacuss electrical hazards, first aid, and work area safety 
practices. The foll6wing Reference should be used in preparing this lesson: 
~AFltl2>7-101, Ground Accident: Prevention Handbook. 



MIR: Two instructors will 
scaffolding. 



\e required when the student erects the 
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12 November 1975 



PA3EMO? 



8 * 



17 



. r 



/6 



MODIFICATIONS 



Qf this publication has (have) been deleted in 
.adapting this material for inclusion in the "Trial Implemer tation of a 
Model System to Provide Miliary Curriculum Materials for I se in Vocational 
and Techhical 'Education. ,f Deleted material involves extensive u,se of * 
military forms, procedures/ systems, etc, and was not considered appropriate 
for use in vocational and technical education. \ 
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PL AM OF INSTRUCTION/LESSON PLAN PART I 



M u Cr INSTRUCTOR « 

l 


COURSE TITLE 

Masonry Specialist 


j BLOCK NUMBER 

I 


BLOCK TITLE 1 

IntroductiJ: 


m to Masonry 


1 " COURSE C(jf 


'TENT 


2 DURATION 
(Hour •) 



5. Mathematics and Estimatinf 



a. Solve arithmetic problems consisting of whole numbers, 
tractions, and decimals. All given problems must be solved 
correctly. S.TS 7eand 7d. M«as: W, PC 

(1) Addition 

(2) -Subtraction 

(3) Multiplication 

9 

(4) Division 

b. Given a simple sketch of a masonry project, estimate 
the types and amount of materials and the man-hours required. 
Estimates must be within -0% and +10% of those found by the '* 
instructor. STS7cand7d. Meas: W, PC 

(1) Unit of measure of masonry building materials 

(2) Determining types ard quantity of materials • 

. '. • - / 

(3) Estimating procedures 

.(4) Equipment and tools 



6 

(6/0) 
Day3 

(5/0) 



// 



required 



(1/0) 
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DATE 
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ATC jjgj^ 133' * REPLACES ATC FORMS 337. MAR 73. AND 770. AUG 72. WHICH WILL BE . 
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PLAN OF INSTRUCTION/LESSON PLAN PART I (Continuotion SW) 



\ COURSE CONTENT 



SUPPORT MATERIALS AND GUIDANCE 



Student Instructional Materials 

SG 3ABR55233-I-5, Mathematics and Estimating 

WB 3ABR55233-I-5-P1, Arithmetic Problems and Estimating Procedures 
Audio Visual Aids 

Transparencies, Mathematics and Estimating 

Training Methods 
Discussion (2 hrs) 
Demonstration (1 hr) 
Performance (3 hrs) 

Instructional Guidance 

Review simple arithmetic problems and demonstrate how these procedures 
are used by the masonry specialist. Explain the methods used to estimate 
material and man-hours required for {£ given masonry project. 

The following references should be used in preparing the lesson: 
AFR 85-1, Resources and Work Force Management 
2TPT-511L-01, Basic Math- Fractions 
2TPT-5111-02, Basic Math-Decimals, 
-CDC 55233, Apprentice Mason 
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PLAN Or INSTHUCTION NO. 



3ABR55233 



ATC ISA 



HCPLACES ATC 
USED* ? - 



12 November 1975 



PAC£ NO. vr* 
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337 A, MAR 73, ANO 770 A, AUO 72. WHICH WILL 8C 



PLAN OF INSTRUCTION/LESSON -PLAN PART 'I r 



OF .NSTRUCTOR 



COURSE "JITLE 



Masonry Specialist 



BLOCK NUMBER 

I 



BLOCK TITLE 



Introduction to Masonry 



A. 



COURSE COMTENT 



DURATION 

(Hour t } 



6, Project Planning 



a. Using the assigned engineering-drawing, ? interpreta list of 
given items., .Each item must be interpreted correctly. t 
STS 7a and 7b.. Meas: ' W, PC ' 

(1) Type of work 

(2) Work location _ r 



(3) Configuration of the job 



* 

b. Given the types of lines, symbols, and required scales, 
prepare a sketch of a masonry project. Finished sketch must be 
complete enough to use as a working' drawing. STS 7a and 7b. 
Meas: W, PC , / 



(1) Purpfcse of drawings 

(2) ^ Symbols 

(3) Types of lines 

(4) Making a sketch 



6 

• (6/0) 
Day 4 

• (1/0) 



(5/0) 
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3ABR55233 



DATE 
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REPLACES ATC FORMS 337, MAR 73, ANO 770, AUO 72, WHICH WILL BE 
USED. > 
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PLAN OF* I^TRUCTIOH/LESSON PLAN PART I (Continuation Shoot) 




COURSE CONfENT 



SUPRORT MATERIALS AND GUIDANCE 

• % . . K , * ' ■ 

Student Instructional Materials - • ■ 

SG 3ABR55233-I-6, Project Planning \ * 
WB 3ABR55233-I-6-P1, Planning a Masonry Project 
Engineering Drawings • , 

* » *■»*•* 

Audio Visual -Aics * ^ 

Transparencies, Project Plannirig 

Training Methods * - 

Discussion (2 hrs) . 
Demonstration (1 hr) 
Performance (3 hrs) 



•Y • 



Instructional Guidance v ' 

Discuss .sketch drawing, blueprint reading, symbols, and alphabet of lines • 
Demonstrate the method df- using an engineering drawing to plan a work 
project. The fcUowing references .should be used to prepare the lesson: 
AFR 85-1, Resources and Work Fo'rde Management, and CDC 55233, 
Apprentice Mason. * 1 ^ - 
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j PLAN OF INSTRUCTION ^O. A . ' 
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.Oid. 


DATE 

12Novemoerl975 


PAGC NO. » 

' 1« , 



- y MODIFICATIONS 
-jfhl^ir^^-t'f o f this- publication has (havfe) been deleted in 



^adapting this material for inclusioft in the "Trial Implementation of <a 
,flodel System to^rovide Militai^Cufriculum Materials for Use in Vocational 
and Technical Education." Deleted material involves extensive use of 

/ 

military, forms, procedures, systems, etc. and was not considered appropriate" 
for use in vocational and technical education* 



" MODIFICATIONS j 

of this publication has (have) been deleted in 

adapting this material for inclusion in the "Trial Implementation of a 
Model System to Provide Military Curriculum Materials for Use in Vocational 
and Technical Education." Deleted material involves extensivfe us$ of 
military forms, procedures, systems, etc. and was not considered appropriat 
for use in vocational and technical education*, 



PLAN OF INSTRUCTION A. ESSQN PLAN PART 



W£C? INSTRUCTOR 



COURSE TITLE 

Masonry Specialist. 



BLOCK NUMBER 



/^LOCK TITLE 

Introduction^ Masonry 



^COURSE CONTENT 



DURATION 

(Houf) 



8. Maintenance of Tools antf Equipment 



a. w Working as a member of a six^man team and using a 
scTitol technical order file, clean, sharpen, repair, and maintai 
masonry tools and equipment. Altwork must comply with 
TO 32-1-101. STSjBa, 8b, 8c, 8df and 10j(3). Meas: W,PC 



12 • 
(12/0) ' 
Days 6 and 7 

• (6/0) 



(1) 


Hand tools 


(2) 


Concrete mixer 


(3) 


Concrete saw 


c*r 


Air compressor 


(5) 


Paving breaker 


. (8) 


Pneumatic tamper • 


(V) 


Vibrator tamper , 


(8) 


.Power trowel 


(•> 


Mortar mixer . * 


(10) 


Tile saw * ? 


(ID 


Electric drill 








Electric saw 
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REPLACES ATC FORI S 337, MAR 73. AND 770, AUG 72. Wl ICH WILL BE 
US*0. 



PLAN OF INSTRUCTION AESSO/PLAH PART 1 (C*«rtIm,oti«n SW) 

COURSE CONTENT * 



b Working as a member of a six- man team r and usin& course 
equipment and instructions provided by technical orders and check 
lists Derfornvpreoperational inspections on various types of 
otonry too* and equipment'- Ml work must be coveted in a 
; a£e maimer and comply with the equipment's technical order.- 
*TS 6a(2), 6a<3), lOj 0), and i0j(2) ; Meas: W, PC 

(1) Concrete- mixer * . « 

(2) ' Concrete saw 

(3) Air compressor 

(4) ' Paving breaker . ' ■ 
* (5) Pneumatic tamper ' 

(6) Vibrat^ * ♦ 



.(7) Power trowel 

(8) Mortar mixer 

•^(9) Tile saw 

(1C). Electric- drill 

(11) Eleetri^saw * 

(12) Hand tools 

(13) ' Electric hammer 



J? 



(6/a) 
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t PLAH OF INSTRUCTIOH/LBSSOH PLAM PAR^I'tCpirtimntfn Sli-i) 



COURSE CONTENT 



.y^-^ Concr 



• SUPPORT "MATERIALS AND GUIDANCE * 

S tudent Instructional Materials v 
33 3APR55233-I-8, Maintenance of Tools and Equipment 
WB 3ABR55233-I-8-P1, Maintenance of Tools and Equipment 
TO 32-1-101, Maintenance and Care of Hand Tools * V > 

TO 32*- 1-151, Hand Measuring and Power Tools ' \ 
TO 32-1-171, Engineer "Hand Tools" * \ 
TO 32A9-2-6-14, Tamper, Backfill; -Pneumatic, Worthington Model W-8 
Manufacturer's Check Lists and Manuals i 



Training Equipment 
" ete Mixer (12) 



Concrete Saw (12) 
Air Compressor (12) 
Paving Breaker (12) \ . 
Pneumatic Tamper (12) . 
Vibrator (12) 
Power Trowel (12) 
Mortar Mixer (12) " 1 

Tile Saw (12) . 
Electric Hammer (12) 
Electric DrilJ (12) 
Electric Saw (12) 
Hand Tools for Masonry (2) 

Tra ining Methods, 
ISscussion (4 hrs) 
Ttemonstration (2 hrs) 
Performance (6 hrs) 

Multiple Instructor Requirements 
Supervision (2) \ 

Instructional Guidange 



Use the T. O. file and have the students clean, sharpen, repair, maintain/ 
nd inspect all types of masonry tools and equipment. tXyide the ctess into 
six- man teams during the'practical work. - 

MIR: Thfe class will be divided into two. groups for the performance and 
will require one instructor for jeach group. 

ft 
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\iA^Of INSTRUCTOR 



PLAN OF INSTRUCT ION/LESSON PLAN PART I 

COURSE TITLE 

Masonry Specialist 



BLOCK NUMBER 



block title 

Instroduction t o Masonry 



COURSE CONTENT 



9. Construction Layout 



7 



a Working as a member of a six- man team and using the 
assigned materials, area, hand tools, and workbook, lay out a # 
building within a tolerance of plus or minus 1/4 mCn. 
STS 7a. Meas: w,PC 

' (1) Hub stakes' 

(2) Batter boards " 

(3) Layout lines 

(4) Plumb bob . 
^5) Square 

(6) Level 

(7) Diagonal checking 



14 

(10/4) 
Days 8 and 9 

(10/4) 



-DURATION 

(Ho urt) 



SUPERVISOR APPROVAL OF LESSO* PLAN (PART II) ♦ 




SIGNATURE 



DATE 



SIGNATURE 



DATE 



IT 



plAm of instruction "no. 



JAB&55233 



OATE 

L2 November 1975 



PAGE NO* 



ATC ™», 133 



REPLACE ; ATC FORMli 337, MAR 73. ANO 770, AUG 72, WHICH WILL BE 
USED. 



PLAN OF IKSTRUCTiON/LSSOM PLAN PART I (Coirtimi«H«i Sfc^t) 



COURSE CONTENT 



4 

SUPPORT MATERIALS AND GUIDANCE 


i 


Student Instructional Materials 

SG-3ABRbb2a4-l-y, , Construction Layout w^/V „ t 

^tq 3ABR55233-I-9-Pl, -LayiBg-Out a Building for Masonry Construction • 


Audio Visual £ids 

Transparencies, Construction Layout 


♦ 


» 


Training Eairioment 

Hand Tools for Masonry (2) 

' Training fc^thods 
Discussion (l nr) 
Demonstration (1 hr) 
Performance (8 hrs) 
Outside Assignment (4 hrs) 


J* 


• 

• 


Multiple Instructor Requirements 
. Supervision (2) ' 






Instructional Guidance . 
ExoL-iin the importance of correctly laying out a building. Discuss the ^ 
methods and procedures of construction layout. Divide the class into six-jnan 
teams and haveeach team lay out. a building. Observe each team very. ... 
closely to-make sure their procedures are correct. Make the following outside 
assignment: For day 8 have.the students study SG 3ABR55233-I-9. For- 
day 9 have the students review all the material covered in this block and 
be prepared for a test in day 9. The following references i should be used. to 
preparing the lesson. CDC 55233, Apprentice Mason, and AFP 88-27, Civil 
Fngineer Handbooks *• 

MTR:' The class-will be divided into two groups for the performance and 
each group will require one instructor-. , , 


•> 

10. Related Training (identified in the course 


chart) 


14, 


11. Measurement Test and Test Critique 


D 


2 


a.. Measurement Test 






b. Test Critique 

» 
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COURSE TITLE 

Masonry Specialist 



2/ 



3 wOCK NUMBER 



n 



8L0CK TITLE k * t 

Rigid Concrete ^Structures 



COURSE CONTENT 



1 . Concete Mixtures 

i 

a. Working a*s a member of x a four- man group, prepare 
concrete mixes in accordance with instructional material furnished 
by the instructor. All mixes must comply with given instructions . 
STS 9a(l ) and 9e. Meas: w,FC 

(1) Concrete ingredients 

(2) Water-cement rutio (WCR) ^ 
. (3) Concrete additives 

(4) Factors affecting concrete strength 

(5) Ingredients of sfcsiiclard concrete mixes 

(6) Methods of preparing a standard concrete mix , 

(7) Slump test • 

> * 

(3) Safety precautions " • 




DURATION 

(Hour *, 



8 

(6/2) 
Day 10 
(6/2) 
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ERIC 



30 



PLAM OF INSTRUCTION/LESSON PL AH PART I (CoBttiw«t t«i 

COURSE CONTEHT 

SUPPORT MATERIALS AND GUIDANCE 

Student Instructional Materials 

"SG 3ABR55233-II-1, Concrete Mixtures 

WB 3ABR55233-n-l-Pl, Preparing Concrete Mixtures 

^ Audio Visual Aids * 
Transparencies. Concrete Mixtures, 

Training Film: FLC-16/14&, Principles of Quality Concrete 

Training EquipTngPt - - — 

"Band Tools for Mixing Concrete (2) 

Training Methods ^ 
Discussion (1 nr) 
.Demonstration (1 hr) 
Performance (4 hrs) -^ 
Outside Assignments . (2 hrs) 

Multiple Instructor Requirements 
Supervision (u) ~ 

Instructional Guidance • 
Explained demonstrate the methods of estimating the quantity of materials 
for concrete mixtures. Demonstrate the methods of mixing : concrete and 
making a slump test. Divide the class into four-man groups and have t hem - 
' prepare a concrete mix ture, and make a" slump test. Make the followin g . 
outside assignment: "For day 10 have the students study SG 3ABR55233- 
E- 1 and answer the questions at the end of the text. The following reference 
should beused whenpreparing the lesson: AFP 88-27, Civil Engineer . 
Handbook. - 

MIR: The class will be divided into three groups during tie performance. 
Two instructors will be required to supervise these three groups. 
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I . PLAN OF IHSTRUCTWN/LESSON PLAN JP ART 1 


~> >. Or .NSTRUCTOR COURSE TITLE • 

Masonry Specialist 


blOCK NUMBER BLOCK TITLE 

11 Jtugia concrete structures 


1 COURSE CONTENT I 2 OURA TION 

j (Hour*) 


2. Preparing for Concrete 

a-. * , Prepare an area for a concrete slab within given 
specifications. The completed area must be smooth, compacted . 
and. ready for the construction of the forms. STS6a'(S) and 10b - 
Meas: W,PC * ' 

! s 

(1) Compute the area to be concreted ii. square feet 

< 

(2) Compute the amount of concrete nec ded 

(3) Tools required 

(4) Use of the pneumatic tamper * 

(5) Site- preparation 

(6) Checking the completed work 

b. Working as a member of a six-man team and using the 
instructions provided, build a form for concrete. The form , 
must comply with the given instructions and be ready to "receive 
the concrete mixture. STS 10a and 10b. Meas: W, PC x ■ 

(1) Types and applications of forms 

(2) Tools and materials 

(3) Methods of building forms 

s 


16 • 
. (12/4) 
Days 11 and 
12 

(6/2) - 
' (6/2) „ 
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PLAN OF INSTRUCTION/LESSON PLAN PART I (C»i«tJnuftl«fl 



COURSE CONTENT 



., SUPPORT MATERIALS AND' GUIDANCE • 

Student Instructional Materials 

SG 3ABR55233-H-2, Preparing for Concrete ^ 
WB 3ABR552'33-E-2-Pl, Preparing Site for Concrete 
WB 3ABR55233-H-2-P2, Building Forms .for Concrete 
CDC 55233, Apprentice Mason 
Audio -Visual Aids 

Transparencies, Preparing for Concreting 

Transparencies, Building Forms ■ . /~ ' * • . 

Training Film: FLC-8/88, HowtoMix, Transport, Place, and Finish 
Quality Concrete " • 

Training Equipment , • .. - . 

Tractor Loader (12) 
Tamper (12) - 

Hand Tools for-Preparing Concrete (2)v 

Training Methods >" 

Discussion (2 hrs) 

Demonstration (2 hrs) 

Performance (8 hrs) * 

Outside Assignment (4 hrs) ^ 

Multiple mstructor Requirements 
Supervision (2) '. : 

• ii 

Instructional Guidance . v . , " L ■ 
Discuss the purpose and advantage of adequately preparing the site for 
concreting. Explain the procedures for preparing the site. Divide the 
class into six-man teams 'and have each team prepare a site. ' 
Explain the types and construction, features of forms ~ Divide the class 
into two groups and have each group buiM fora^-ifor concrete., tne_ 

following outside assignments: For day 11 have the students sti.dy . 

BG 3ABR5523'3-H-2. For day 12 have the students study, paragraph ll^ 

"cha pter 3 in "CDC 5523,3 ." The" following ref erence should b e used when 

prepa rjngfoe lesson: AFP 88-27, Ci vil Engineer Handbook. 

MIR: For criterion. objective 2b, the class will be, divided rfito two groups. 
Each group will require one instructor. 
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> AIjC OK INSTRUCTOR 



COURSC TITLE 

Masonry Specialist 



•COCK NUMBER 



n 



•COCK TITUS 



Rigid Concrete Structures 



COURSE CONTENT 



DURATION 



3. Reinforcement Materials and Tools 



a. Working as a member of a six- man team, measure, cut y 
and install wire mesh for a concrete slab. The wire ir.esh mm t 
fit correctly within the forms. STS 10c(3)*. Meas: W,PC 

(1) Need for reinforcing concrete 
" (2) Reinforcement materials 

(3) Tools and equipment t 

(4) Installation procedures 

b. Tie and install reinforcement material to provide a 
bond between a concrete wall and slab. The reinforcement 
materials must fit correctly within the forms and the joint 
must be as strong as the rest of the structure. ST S 10c(3) 
lOe, and 10j(3). Meas; W, PC , 

'(1) Reinforcement joints in concrete 

(2) Drilling holes in concrete 

(3) Cutting reinforcement materials 

(4) Installing reinforcement materials 

(5) Tying reinforcement materials 



8 

(6/2) 
Day 13 

(2/1) 



(2/.5K 
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PLXii Of INSTJUJCTIONAESSON PART I (CorrtinootUn SW) 



COURSE CONTENT 



c. Fabricate a steel reinforcement section for a concrete (2/. 5) 1 

column The section must fit inside a frame 2 feet s,quare and 
4 feet high. STS lOc(l), 10c(2), * Meas; W, PC 

(1) Measuring reinforcement materials * 

* (2) Cutting- and bending reinforcement materials 

(3) Installation procedures ' 

SUPPORT MATERIALS AND GUIDANCE 
Stu dent Instructional Materials 

SG 3ABR55233-U.-3. Reinforcement Materials and Tools 
WB 3A3R55233-II-S-P1, Installing Reinforcement Material 

j Au dio Visual Aids ... , - . 

j Transparencies % Reinforcement "Materials and Tools 

Training Equipm ent •' 
Bending Table (i2) . ' 

Hand Tools for Installing Reinforcement Materials (2) 

Training Methods . 
Discussion (1 hr) 
j Demonstration (1 hr) - 
I Performance (4 hrs) • * • - 

j Outside Assignment (2 hrs) " ' 

j Mu ltiple Instructor Requirements 
j Supervision (2) 

■ Instructi onal Guidance 
D*~cuss the types and uses of reinforcement materials. Demonstrate how 
to measure, cut, bond and install reinforcement materials. Divide the class 
into two groups and have each group complete the workbook. Make the 
following outside assignment: For day 13 have the students study SG 3ABR55233- 
1 II- 3 "and answer the questions at "the end of the text. 

MiR: The class will be divided into two groups forthe performance. 
Each group will require one instructor. 
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COURSE TITLE 
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Masonry .Specialist 



BLOCK TITLE 



Rigid Concrete Structures 



i 



COURSE CONTENT 



4. Mixing and Placing Concrete 



a. Working as a member Oi a six-man tea'mUnd u»ing the 
concrete mixer and required hand tools, mix, i?lace and finish a 
concrete slab. Completed slab must be ready for the curing , 
orocedures. STS 6a(l), 9c(4), 10f(l), lOf^), 10f(3>, 10g(l), 
10g(2) , 10g(3), 10g(4) , 10iT5) , 10g(6) , and 10g(7) . Meas: , PC 

(1) .Preoperational check of concreting equipment , 
*(2) Safety precautions 

(3) Concrete ingrediencs 

(4) Mixing concrete 

(5) Placing concrete 

~\ * 

(6) Screed, float, and finish concrete 

b. Working as a member of a six- man team, mix, place, 
and finish concrete for a wall structure. The completed 
structure must be ready for the curing^procedures . 
STS lOd, lOe, and 10f(4). Meas: W, PC 



16 
(12/4) 
Days 14 arid 
. 15 

(6/2) 



(1) Types of mixtures required 

(2) Tools and equipment 
.3) Mixing procedures 



duration 

(How) 
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PLAN OF INSTRUCTIOH/LESSON PLAN PART I (Continuation Shoot) 



COURSE CONTENT 



(4) Placing and finishing procedures 

(5) Placement and use of anchor bolts 

(6) Curing procedures 

(7) ' Safety precautions 

SUPPORT MATERIALS AND GUIDANCE 



S tucent Instructional Materials , 
"S'G 3ABR5.S233-II-4, Mixing and Placing Concrete 
WB 3ABR55233-H-4-P1, Placing Concrete for a Slab 
WB 3ABR55233-H-4-P2, Placing Concrete for a Wall 
CDC 55233, Aporentice Mason 

Audio Visual Aids ■ 



Transparencies, Concreting 

Transparencies, Mixing and Placing Concrete in Wall Forms 
t 

Tra ining Equipme nt 

Concrete Mixer (X'i) % 
Power Trowel (12) s 
\ Vibrator (12) 

Hand Tools for Mixing and Placing Concrete (2, 

Training Methods 
Discussion (2 hrs) 
Demonstration (1 hr) 

Performance (9 hrs) .;; 
Outside Assignment (4 hrs) ' '* . • . 



Multiple Instructor' Requirements 
Su£ arvision (2) 

Instructional Guidance . 
For criterion objective 4a explain the methods of mixing and placing concrete. 
Divide the class "into two groups and have each group mix, place, md finish a 
cor ^rete slab. For criterion objective 4b, explain and demonstra e how to mix; 
W-e -and finish concrete for a wall structure. Make the following outside assign- 
ments- For day 14 have the students study SG 3ABR55233-II-4 and answer 
[the questions at the and of the text. For day 15 have the students study 
paragraphs 12 arid 13, chapter 3 in CDC 55233. 
The following'refert nee should be used when preparing the lesson: 
AFP 33-27, Civil E.igineer Handbook. 

• MIR: The class will be divided into two groups for the performance 
and will require one instructor fcfr each group. 
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Rigid Concrete Structures 
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DURATION 

(Hovrm) 



5. Curing Concrete 



a. Using given procedures, apply the material nfecessary to 
protect the concrete from extremes of weather and to effect a 
satisfactory cure of concrete slabs an£ structures* The applied 
^materials must produce a satisfactory cure. STS 10i(l) ? 10i(2) , 
*and 101(3), Meas: W, PC 

(1) Concrete curing materials 

(2) Reasons for curing concrete 

(3) Methods <pf curing concrete 

(4) Cold-weather concreting 
j[5) Hot-weather concreting 



Day 16 
. (6/2) 
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Z3 



COURSE CONTENT 



' SUPPORT MATERIALS AND GUIDANCE 
Student Instructional Materials 



SG Curing Concrete ' ' „ « u « 

WE 3ABR55233-E-5-P1, Curing Concrete Slabs and Wall Structures 

Audio Visual Ai ds 
Transparencies, Curing Concrete 

Tr. dning Equipment ' , ; 

HaEid Tools for Curing Coicrete (2) 

Tr aining Methods / , ' 

Dkcussion (2 ftrs) ^ 

Performance (4 hrs N * 
Outside Assignment (2 hrs) 

» 

Multiple Ipstnicfor, Requirements , * - ^ 

Supervision (z) ~~ ~ s ^ v , ? 



Instructional -Guidance 

Discuss the reasons for curing concrete. Name and explain the various - 

ways of curing concrete. Divide the class into fcyir-man groups and have 

them apply concrete curing materials. ~ Make the following outside assignment) 

For day 16 -have the students study SG 3ABR55233-II-5 ajid answer the 

questions at the end of the study guide. s j 

The following reference .should be used when preparing t.he lesson: 

AFP 88-27, Civil Engineer Handbook* t 

* * * - • " 
MIR: The class will be divided into three groups for the p'erf ormande. 
Two instructors will *be required to supervise' these three groups. 
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Masonry Specialist 



• LOCK TITLE" 



Rigid Concrete-Structures 



COURSE CONTENT 



2 QAWttTIOM 

(Hmuf) * 



6; Concrete Maintenance and Repairs . 



ieganc 



r. 



a. Using the prescribed tools and equipment and following' 
given instructions, inspect and remove a damaged section of 
concrete and prepare the area for repair. Completed area must m 
be ready for repairs. STS lOb ? 40j(l) , 10j(2) , and 10j(3). 
Meas: w> pc • «■ j,, ^ 

(1) Inspect defective concrete area 

(2) Determine portion ofyponcrete ,whi'ch must "be 
removed-' . / \ 

. r • > 

(3) Tools and equipment required 



22. 
(1JB/6) _ 
Days 17, 18,- 
and 19 • 

, (6/2)- 



(4) Methods*bf removing damaged area 

Preparing t,he area for repairs 

♦ ■ , 

(6f Safety precautions , . 



s 



b. Using the prescribed tools and equipment and t{ 
* observing given requirements, mix, place, finish, and "cure a 
concrete patch to the required specifications. Repaired patch 
must meet or exceed all requited specifications. STS 9b, 9d, 
% ; 10a, and lOh. Meas: , w, PC ^ 

(1) Method of preparing gubgradfc and edge of old slab 
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COURSE CONTEXT 



2.; -* (2) Mixing procedures ^ 
(3KP'lacihg procedures 

(4) finishing procedures • 
. (5) Curing procedures 

c* Following given instructions, remove, clean, and store (4/2) 
concrete forms and finish the concrete surface toNrequired • 
specifications. The forms must be cleane d and stored correctly 
and the concrete' surface must meet required specifications. 
STS lOh. • Meas 1 : W, PC . \ A 

(1) Form removal 

. (2) Cleaning, oiling, and storing of forms 

(3) Slurry .paste 

^ (4) Finishing concrete surfaces 

(5) Safety precautions * ' • 
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PLAN. OF IKSTRUCTiOR/LESSON PLAH PART I (Ccntim**!** SW) 



COURSE CONTENT 



SUPPORT MATERIALS AND GUIDANCE 

> 

Student Instructional Materials . 
S£PABR55233-rDr6, Concrete Maintenance and Repairs, < ^ 
$B ZK'BB5§2Z3-ll-6-'Pl,' Rejia&ing tJan^tftJbiiferetf "J_J^_^_ f : Jt 
WB, 3ABR55233-II-6-P2, Remove Forms and Finishing Cc^reteSurfeces 
CDC 55233, Apprentice Mason s . 

Audio Visual Aids 

Transparencies, Concrete Maintenance and Repairs 

Training Equipment 
Pavement Breaker (12) 
Air Compressor (12)' 
Concrete Saw (12) , t 

Hand Tools for Concrete Maintenance 

Training Methods 
Discussion (5 hrs) 
Performance (11 hrs) 
Outside Assignment (6 hrs) 

Multiple Instructor .Require ments 
Supervision (2) 

Instructional Guidance 
For criterion objectives 6a and 6b, discuss and demonstrate the methods of 
inspecting damaged or unsafe concrete. Divide the class into two groups and 
have each group remove and replace a section of damaged concrete. For 
criterion objective 6c, discuss an4 demonstrate the methods of removing forms, 
filling voids, finishing concrete surface;;, and cleaning and storing forms. 
Divide the class .into two groups and hava each, group remove, clean and store 
concrete forms and finish the concrete surface^ Make "the following outside- 
assignments:' For day 17 have the "students study SG 3ABR55233-II-6. 
For day 18 have the students review chapter 1 in CDC 55233. 
For day 19 have the students review all the material covered in this block 
and be prepared for a test. 

The following references should be used when preparing the lesson: CDC 55233, 
Apprentice Mason, and&FP 88-27, Civil Engineer Handbook. 

MIR: The class will be divided into two groujjs for the performance and 
each gr<xtp will require one instructor. 




7. Measurement Test and'Test Critique 

a. Measurement Test 

b. Test Critique 
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• . MODIFICATIONS 

" . v " * t . V z \ * r\— : ~ 

^L4l£> , . J~~J$ - o f this publication has (have) been deleted in 
adapting this material for inclusion in the "Trial Implementation of a 
Model System to Provide •Military Curriculum Materials for Use in Vocational 
and Technical Education." Deleted material involves extensive use of 
military forms, procedures, systems, etc. and was not considered appropriate 
for use in vocational and technical education. 
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SAFETY 

OBJECTIVE 

To present informations some of the hazards- present in accomplishing your 
duties 'as a member of the Air Force and the prescribed safety procedures you should 
follow to avoid personal injury or equipment damage. 

INTRODUCTION 

As an Air Force specialist or techniciaii, you should have two primary aims in life: 
one, to do a first class job in your assigned duty; the other, to return to civilian life, 
either by discharge or retirement, in as good a physical condition as possible. A 
thorough knowledge of the hazards confronting you, the established safety rules to pro- 
tect you, and your observance of these safety rules, may determine what condition you 
will be in when you return to civilian life. In fact, it could determine whether or not 
you live long enough to become a civilian again. 

The object of this study guide is to help you prevent injury or death to yourself or 
to your fellow workers, and to prevent damage or destruction of Air Force equipment. 

Information on general safety practices is in SG AFS 54, 55, and 56, Safety. The 
safety practices pertinent to your specific job are covered here. 

Job Safety 

Safety is a business. Accident^ are costly. Money spent on materials and man- 
power for costly accidents is wasted. It cannot be redeemed. Even if no pfersonal 
injury is involved, materials damaged by unsafe acts are costly to the Air Force. 

* * • * 

Injury and material loss are only two of the many factors which are involved when 
an accident happens, (jther factors are that the efficiency of the organization is affected, 
morale is affected, and if enough accidents happen it could impair the good relations 
between an organization and the community. 

A standard dictionary defines the word "accident" as "an event that takes place 
without foresight or expectation. " This definition means that with adequate foresight 
most accidents can be prevented. Only 2 percent of all accidents are caused by natural 
phenomena such as 1 lightning, iO percent are caused by physical hazards, and 88 per- 
cent are caused by unsafe acts of people. This is illustrated in figure 6. 

You will- be-wor ki ng with-tools , equipment^- and- materials that you are not fami liar 
with v . Listed below are some of the safety precautions you should take while performing 
your job. If you are not familiar with the equipment or procedure you are to perform, 
check Air Force Manual 127-101, Accident Prevention Handbook, before proceeding* 

TOOLS AND EQUIPMENT. Poor maintenance and the improper use of common 
hand and power tools result in many accidents which can be avoided if proper safety 
procedures are followed. One of the most abused rules in the use of tools is: - , 
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Use the right tool for the right job. ' Some additional rules that will help you be a 
safer workman are listed below: ** 

i a. tKeep-tools sharp. ^ 

b. Keep tools in their proper place. 

c. Replace handles that become splintered or loose.* « 

d. Dress mushroomed h£ads on cold chisels, punches, drift pins, etc. Figure 
2A shows a chisel with a mushroomed head, and figure 7B, shows a chisel 
after the mushroomed head has been dressed. ' 






Figure 6. Accident Causes 



Figure 7 T Dressing a Cold Chisel Head 



Protect the edges of cutting tools with a sheath or by storing^hem separately 
from other tools. 



f . Select a bo,^ end trench or a socket in pref erence-to-^aiv-open end or an adjust - 
able wrench as tliey are less likely to slip. To help prevent slippage, always 
pull the wrench toward you. 

*g. Wear goggles or face shields when there is. possibility ojf flying chips, sparks, 
etc. Figure 8 shows a workman wearing eye protectiqn properly. 

h* Hold small items that are being worked on in<a vise. , 

i. Never use a tool for anything othef than what it is intended for: i. e, , using a 
hammer handle for *a pry bar, using a wrench for a hammer ; using a knife for 
a screwdriver, or rising a screwdriver for 4 pry bar, as shown in figure 9< 
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WRONG 



Figure 8. Correct Eye Protection ' Figure 9, Use Screwdrivers Correctly 

j. Use screwdrivers for what they are designed— to drive and remove screws* 
Note the right and wrong uses in figure 9, Keep the blades ground and shaped . 
properly ai all times. Select the proper type and.size of screwdriver for the 
job., Never hold an object ihone hand while working on it with a screwdriver. 
Place it in a vise. c ; * % " „ 1 

i . - 

k. Use files and rasps with handles that are designed for them. Without the proper 
handle, a file or ra$p is dangerous because it is easy for the tang to injure the 
palm of your hand. f 

1. ^eep chisels and. punches clean and sharp because it is easy for a.duli tool or 
dirt y tool to -slip-and-iajure-yoUi 1 — — - — 

LADDERS AND SCAFFOLDIS. As a mason you will be required to work frequently 
from ladders and scaffolds. Working from a ladder or scaffold is much more hazardous 
than when you have both feet firmly on the ground <?r the floor of a building. 

Ladders^ There are many precautions that you must know to make it safer for 
you to be on ladders. . » 

a* Always inspect ladders before use. Do not use a ladder that has a knot, check, 
split, or broken side rail or rung— condemn- it! 
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b. Never stand on a ladder that is not placed on firm footing. 

c- Be svtre that the ladder is placed at a safe angle from the walls. A good rule 
* ) to follow is to place the base of the ladder one-fourth as, far, out from the upper 
support as the length oi the ladder, as snown in figure 10. ; 





SAFETY SHOES 

Figure 11. Ladder Safety Shoes 



V4 LENGTH OF LADDER 




Figure 10. Correct Ladder Placement 



Figure 12. Pretesting Scaffolding 



d. Never splice ladders together with wire, ropes, etc; use an extension ladder. ' 

e. Pretest all ladders before using by placing horizontally with blocks under both 
ends and bouncing in the center. 

'f. When using extension ladders be sure theyjiave a minimum overlap of at least 
15 percent of their length for each section. 



g. 



Rope off all doorways in front of a ladder and place warning signs. If any 
danger exists from slipping, tie the top of the ladder to the structure. 



h. U^e handlmes 'tfi 1 raise and lower tools and materials. 

i. Do not overreach when working from a ladder. Move the ladder. 

Never use metal ladders in areas where contact with electric powerlines is 
possible., , 

k. Do not use stepladders over 10-feet high. Never use one as a straight ladder, 
never stand on the top platform. 
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* 1, Safety shoes', as shown in figure 11, or spikes should.be installed on the ends 
* of ladders to keep them from slipping. 

Sc af folds . Scaffolds, if erected properly, are considered safer and lesstiring 
to work from than ladders. Listed below are some of the precautions you should be 

aware of while working from scaffolds. 

» * 

a. Inspect all parts of a scaffold before use. Do not u^e it if the metal is damaged, 
by corrosion or the wood parts have defects, such as checks, splits, unsound 
Knots, of decay. 

b. Before getting on a scaffold, check to make sure it is plumb and level. Com- 
• pensate for unevenness of 'the ground by" blocking or using adjusting screws. 

mm 

c. If the scaffold is over 10 feet in height, anchor it to the wall. Be sure the 
braces fit and run diagonally/ 

d. Check the lumber and make sutfe the grain is straight. Be sure that no nail- 
heads are protruding as you could trip over^them or catch your clothes on them. 

e. Provide guardrails, regardless of height, on the full length of the scaffold and " 
also at the ends. _ 

f. Use ladders when climbing scaffolds. Be sure they are erected with the ladders 
lined up from top to bottom. 

g. Planking should have at least a 2-foot£)verlap. Never use planking for other 
purposes. Do not paint planking except on ends for identification. 

h. Pretest all planking before using by placing it horizontally with blocks under 
both ends and bouncing in the center, as shown .in figure 12. 

, HANDLING MATERIALS. The weight- of a mason's tools and .various materials 
often requires more than one man to lift./ The Accident Prevention Handbook, AFM 
127-101, recommends that objects weighing more than 50 pounds NOT be lifted by 
one person. ' 

% . » 

, When lifting Items use the proper lifting position, as shown In figure 13. This 50- 
pound maximum i? only a suggestion; when it is necessary to lift an object and it "feels" 
heavy to you,, us^a mechanical lifting device or ask for help. Save your back! 

ELECTRICAL HAZARDS AND PRECAUTIONS. Toil must be especially careful when 
working in an area where there is the possibility of contacting an electrical circuit. If 
an electric wire or cable is near your w ork area, it must b* gggnmgd that it is a "live 1 ^ 
wire. Treat it with extreme care. 

Electric tools and equipment wiirsave you valuable time and make the job much 
easier for you. However, there is a hidden danger involved if the tool should develop 
a short circuit. 
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Frequently a newspaper somewhere tells of a workman Being electrocuted while 
using a drill motor, powersaw, or other piece of electrical equipment. .These deaths 
would probably not have happened if the workman had made sure the electrical tool was 
grounded properly. 



Still 
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Figure 14. Electric Drill With Polarized Plug 

Before you use a. power tool, be sure it/ 
is equipped with a polarized <grounding),plug, 
as shown in figure 14, and a three-wire cord 
containing a grounding conductor (green). 
When^ouTjlugatiiv^"receptacle, be certain 
that the receptacle ie-also grounded properly. 



. Figure 13. Proper Lifting Position 

If a short develops in a tool and the . 
cord is connected into a grounded re- 
ceptacle, you will be safe. 

If you use an extension cord,* handle . 
it so that the insulation does riot become 
damaged^ .Dragging extension cords over 
sharp edges or rolling heavy trucks or 
materials over them, as shown in Fig. 15, 
damages the insulation and causes an un- 
safe condition. Do not pull on the cord to 
remove the plug^fom the outlet as it will 
loosen the connections and fray the wires, 
which could cause an unsafe condition. 




-Figure 15. Do Not Damage Power Extension 
24 Cord 
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LADDERS 



\ Ladders are used to gain access to work which cannot be reached from the ground 
or'^fbbr level? You should use a ladder only in places where they, can be used safely. 
This enables you to accomplish yotir work fester anc[ inuch more comfortably than 
by using scaffolds, *- / ' — ' 

Types of Ladders , 

There are various types of ladders. Your job requires the use of single ladders, 
extension ladders, stepladders and trestle ladders, * 



SINGLE LADDER 1 . 

Figure 18. A Single Ladder 



SINGLE LADDERS. This type of 
ladder consists of two side rails ranging 
from 8 to 30 feet in length and joined by 
steps (rungs) at 12 -inch intervals. Single 
ladders may be constructed of wood or 
metal, A typical single ladder is shown 
in figure 16. The selection and use of a 
single ladder depends on the height at 
which you must work. 



•EXTENSION LADDERS. These 
ladders, as^shown in figure 17, consist 
of two single ladders one of which slides 
in rail guides* This arrangement permits 
the ladder to be adjusted to different 
heights. They are equipped with two- 
automatic locks, a metal shackle, pulley, 
and rope. 

STEPLADDER. Figure 18 illustrates 
a stepladder which is intended to be used 
as a working'platform at any one of its 
steps. Each step snould afford a safe 
footing for the worker. Each step sjnSuld 
be secured to the 'side rails. The locking 
device or spreader which holds the front % 
and back sections apart should be of a 
positive action locking type. 



TRESTLE LADDERS. Trestle ladders consist of two single ladders hinged at 
the to p to form equal Ingles with the base. When two of these ladders are erected 
with a plank or extension platform extending between the rungs of the two ladders, 
the combination forms a painter's trestle as illustrated in figure 19. *fhis type 
of ladder is useful on both interior or exterior work. 
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Safety Precautions When Using Ladders ; ^ 

The following safely precautions should be adhered to when using ladders. 

1. Never use* single ladder over 30 ft long. 

2. Extension ladder^ should nev§r exceed 60 ft in length. 
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3» Stepladders should not be more than %6 , ft high. 

4. Store ladders in drj, warm areas. 

5. ' Protect wooden ladders with clear coatings., 

6.. Straight and extension ladders musthave safety shoes like those shown in 

.^—figure 17^ 1 ' ' 

j %t i 

7. Never use a ladder that Iks been spliced. • \ 

8. NevShstand on top platform of a .stepladder. 

9. Never use mek^l ladders around^electrical powerlines. 
,10, Never climb beyond the third rung from the top of a single or extension ladder. 

11. Never slide dowA a ladder. 

12. 'Do not climb; gladder with greasy or slippery shoes. 

13. . Never work more than one man at a time on a ladder. * ' > 
Erection Propedures for Ladders . . 

There ar^ many steps to remember when erepting ladders. Some of the most 
imporfcujjt are listed below. ( . 

1. Always perfonh a cl9se inspection of the ladder before you use it. 

s 

i. Insure that the top of the ladder is against a firm support. 



' Insure that the base is on firm and level footing. 

4. Never place a ladder in front of a dnor, ^isle, or exit "unl ess so meo ne is at the 
bottom of the ladder*) warn people. 

5. The foot of a single or extension ladder should be a distance of about one-fourth 
(1/4) th§ length of the ladder £om the structure (tfefc figure 20). 
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WALL OF STRUCTURE 




"""',1/4 LENGTH 
OF LADDER 



■1 CiH-043' 



Figure 20. Ladder Stability 

Types of Scaffplds 

Our discussion wjLll cover aluminum 
stairway scaffolds, adjustable metal 
scaffolds, ladder jack ^scaffolds, and 
swing stage "scaffolds. 

ALUMINUM STAIRWAY SCAFFOLDS. 
These scaffolds, as shown in figure 21, 
are strong, light iii weight, and easy to 
handle. It can be set u&by one man; no 
special tools are necessary. They are 
handy for^xterior and interior work. 
They roll through doorways and fold for 
conlpact storage. This type &i scaffolding 
comes in several sections. 

The base (figure 21, section B) may 
be equipped with either one or two plat- 
form boards/ usually twtvwhen only the 
base is used. The ba^e-r& equipped with 
adjustable legs, as shown in figure 22, 




Any {i^meworjjnvhich supports one > 
or more platforms for workmen to stand 
or sit on whep/working at heights above 
floor or ground leyel is a scaffold. 

Scaffold^ made from dimensional 
lumber and usually constructed at the job 
site by carpenters are expensive to build, 
/they are combersorfffcand they are hard'to 
move. They are generally out-d^ted and 
l\ave been replaced by manufactured tubu- 
lar steel 6r aluminum scaffolding. 

Scaffolds are either fixed, portable, : 
or suspended. The fixed and portable type 
scaffolds are self -supported. 'Suspended 
scaffolding is Usually designed and used 
to reach very high surfaces. 




Scaffold 



and locking casters, 'as shown in figure 23. Rolling outriggers can be installed 
when needed, see figure 24. * 

The half sections (figure 21, section C) may be used separately with the base 
section or in combination with a base section and an upper section (figure 21, sectionD) 
as the need arises. Install the guardrail (figure 21, section E) on the top section. 




Figure 22, Adjusting the Legs 



j WEIGHT OF 

* SCAFFOLD 




' ADJUSTABLE METAL SCAFFOLDS. Adjustable iffetal scaffolds made from 
tubular steel are strong, light in weight and have a low .wind resistance, (see figure 25). 
These scaffolds are designed primarily for outside use. Assembly and dismantling is 
quicker and less hazardous than working with wooden scaffolding.* Erect and dismantle 
these scaffolds according to the manufacturer's instructions. 



- vi T L „. • * * Figure 25. Adjustable 

Figure 24. Installing Outriggers Metal Scaffolds 

■ SWING STAGE SCAFFOLD. The swing stage scaffold is different fronv^ther of 
the previous types discussed. It is used' to reach upper surfaces of very high struc - 
tures by suspending a platform from the roof or cornice as illustrated in figure 26 
This scaffold is made up of several parts. They are named and pictured in figure 26. 
These units should be kept in perfect working condition at all times. 

* ^LADDER JACK ScSTPOLDS? Ladder jack scaffolds is a fprm of scaffold that 
enables you to work oii a platform with safety, speed and comfort. By using two ladders 
an extension plank, and two ladder brackets, like the one shown in figure 21. A 
scaffold can be erected quickly. 

u ^Scaffolds -of various types are used in construction, repair, and maintenance of 
buildings and other structures. It is practically impossible for a workman to do ' 

S *t sf 2 c 5 r y work at a hei & ht greyer than 5 feet above the level on which he stands 
without the use of a scaffold. . 

Typesof Scaffolds 

There are many types of scaffolds in common use*. The types include single pole 
(where the wall supports one side), double or independent pole (where the scaffold 
stands by itself), tubular metal scaffold (commercially manufactured),' suspended 
window .jack, ladder jack, and horse scaffolds. Some of these are shown in 
figures 28 thru 32. 
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Figure 26. A Swing Stage-^affolxi 
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Figure 29. Hinged Frame Horse 

Figure 32. 
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When Using Scaffolding 

The following safety steps should be adhered to when using tubular type scaffolding:, 

1, All parts of any scaffold mqst be constructed or erected to provide an ample factor 
of safety under fulltoads. 

2. Scaffolds must be inspected and kept in safe condition at all times. 

3, Each scaffold should be provided with a safe means of access, either by stairway 
or a properly secured ladder. 

4. The casters on portable scaffolds should be locked when the scaffold is in its 
pjroper position* 
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5. Never stand under scaffolding when it is in use. 
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6. Use outriggers when the scaffold exceeds three sectidt 

7. If scaffold is over 40 feet, use properly anchored guy wires or tie the scaffold 
to the structure. 

The following safety precautions should be adhered to when using swing stage 
scaffolds: 

1. After erecting a swing stage scaffold, hoist it one foot off the ground and test it 
with four times the working load. 

2. Lash the swing stage to the building or structure after hoisting to keep it from 
swinging outward. 

3. Use^wire cablefs for hoisting equipment when working with acid solutions.'S* 

4. Swing stage scaffolds not in use should be lowered the ground for safety reasons. 

5. When raising a swing stage scaffold, keep the weight on the outside of the platform 
until the swing stage is secured to the building. 

6. Make it a rule never tojtouch the wall next to a swing stage until it is .secured to 
the building. A light push against the wall may swing the stage out so that one or * 
more painters may lose their balance and fall. 

7. Inspect and perform necessary maintenance on all hoisting equipment before using. 

8. Tackle block rope will be stored in a dry place. " 

9. Tackle block rope should not be permitted to scrape against sharp projections. 

10. Rope under heavy loads must not be pinched beWeen hard surfaces. 

11. Inspect all planks which are used as a part of a swing stage scaffold. 
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A2^ Safety belts and lifelines will be worn wheii a man is required to work on high 

scaffolds. The* lifeline attached securely to the building should 6e only long enough to 

permit the masonry specialist to reach the working surface. Should he 

fall, the lifeline will keep him from falling any*great distance, see figure 33. 
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Figure 33. Safety Belt and Lifeline 



SUMMARY 



Safety is your business* It means your career and, sometimes, yoiu? life, 
.Before starting your jobs, determine whether or not you can accomplish the specific 
tasks safely. , ' 

•QUESTIONS - • . 

k Name four types of ladders. 

'2. When should a ladder be used ? 

3. What is the rule for properly placing bladder against a wall? \ 

4. What type of finish.should be applied to lyooden ladders? 

5. ^hat are the advantages of aluminum and steel tubular scaffolding over wood type? ^ 

6. When should outriggers be installed on aluminum scaffolds? 

7. What is the purpose of a lifeline? 

8. What are the two main reasons for accidents with tools? 

.9. ' What should be done with a cold chisel that has a "mushroomed" head? 
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10. 



Which type of wrench is the safest to use? 




How should you hold an object from which you are removing a screw? 



12, 



What should you do with a ladder that has a broken rung in it? 



13. 



How far from a building should the base of a ladder be placed? 



14. 



Before you use a new ladder, what should you do with it? 



15. 



If you must work on a ladder in front of a doorway^ what precaution should you 
take? 



16. 



Which is the safest to work from, a scaffold or a ladder ? 



17. 



What should you do to a scaffold that is 20-feet.high? 



18. What should you use to climb a scaffold ? 

19. If you are going to use a new plank,- what should you do? 

20; According to the Accident Prevention Handbook, you should have help when lifting 
objects that weigh over how many pounds? 

21. What is the purpose of grounding a power fool? 

22. What precaution should be taken prior ttj using any electrically powered drill 
motor? ^ * < 

REFERENCES 1 i ' * 

1. AFM 127-101, Industrial Safety Accident Prevention Handout 

2. CDC 55253, Masonry Specialist | 
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MATHEMATICS AND ESTIMATING* 



OBJECTIVE 



To present a review of simple math as used in the m|spnry field. 
INTRODUCTION . * 



n 
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This study guide covers arithmetic, the first branch of mathematics. Here you 
will review the four basic operations: addition, subtraction, multiplication, and 
division. It includes the study of numbers and the methods used to compute or solve 
.problems with quantities expressed by numbers. 

WHOLE NUMBERS 

Whole numbers represent complete units. The whole number. 1, represents ore 
complete unit; 2. represents two complete units; 3, represents three; and so on* As 
an example, the whole number, 6, 836, represents six thousand, eight hundred, zM 
thirty-six complete units. Vr ✓ 

Commas separate the major groups when used in whole numbers.. The whole 
number twenty -nine million, seven hundred forty-five thousand, one hundred sixty- 
three is written as 29, 745, 163. 



if 



FUNCTIONS INVOLVING WHOLE NUMBERS 



Rounding Off 



Rounding off a whole number expresses the number in a shortened or condensed 
form to the nearest whole number. When rounding off a whole number, first determine 
the place to which you want to round off. Then look at the number directly to the right 
of the desired place. If it is 5 or more, the place becomes a number With a valueof" { 
1 more added to it. JVhen the number to the right" of the place is less th^n 5, then the 
fariue of the desired place number remains unchanged. 



Examples: 



(1) 475, rounded off to tens = 480 

(2) 474, rounded off to tens = 470 
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Math. Operation Signs • 

9 

Math operation signs are frequently used to indicate the desired operation on a set 
• of numbers, -The signs of operation are: + (plus) for addition, - (minus) for sub- 
, traction, *x for multiplication, and h- for division. 

Some problems may contain two or mor^ different signs of operation. These are 
solved by closely following a specified order of operation: 

First - Multiply 
Second - Divide 
Third - Add 
Fourth - Subtract 

Example: 

(Problem) 

5+3x4 - 16 +2 
(Solution) 
' (1) 5 + 12 - 16 *2 

(2) 5 + 12 - 8 , 

(3) 17 - 8 = 9 \ 

* t 

Addition 

The addition of whole numbers is the operation of combining numbers to obtain an 
equivalent simple quantity. The numbers that are being added are called addends. The 
answer arrived at by the addition of numbers is called the sum. Columns of numbers 
being added together must be properly lined up from right to left; ie, units must^be 
/under units, tens under tens, etc. 

Example: 

(1) 21,492 Addend (2) 673 + 158 = 831 
\ 7,618 Addend 

1 537 Addend (3) 16 + 21 + 3 = 40 
+ 16 Addend . 
2 9,663 Sum 

Addition is used to compute the total quantity of material needed for the completion 
of a work order or project. 
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Subtraction 



The subtraction of whole numbers is the operation of deducting or taking away one ;. 
number from another. The parts in a subtraction problem are the minuend, subtrahend, 
and the remainder. The minuend is the larger number or the number you are at- 
tracting from. The subtrahend is the smaller number that is being subtracted from the 
larger number. The remainder is the number left, which is the answer to the problem, 

U 

Examples: * 



(1) 1,894 Minuend 
- 819 Subtrahend 
^75 Remainder 



(2 ) 975 - 974 = 1 
(3) 1,694 - 819 = 875 



Subtraction is used to compute the quantity of material remaining after completing 
a work order. It can also be used to insure sufficient material i$ on hand to complete 
a project. • ~ 

* 

Multiplication 

Multiplication of whole numbers is the operat^nth^t, at its simplest is an * 
abbreviated process of adding a-number to itself a specified number of times.J Mutti - 
plication problem parts are multiplicand, multiplier, and product. The multiplicam 
is a number that is to be multiplied by another number. The multiplier is the number 
doing the multiplying. The product 4s the answer. * 



Examples: 
(1) 



6 

x 3 



Multiplicand 

Multiplier 

Product 



(2) 37 
x 25 
T55* 
x 74 

~ 3Z5" ' 



(3) 6 x 3 = 18 

(4) 37 x 25 = 925 



Multiplication is used to compilte thequantity of material needed for a job, the 
area of srsurfacfe, the volume of material to be removed or placed, total man-hours 
•'of labor, etc. 

Division » 

The- division of whole numbers is the operation of finding how many times one 
number or quantity is contained in another. In division, the name of the parts are 
divisor, dividend, quotient, and remainder. The dividend is the number or quantity 
that is being divided, and the divisor is the number that is divided into the dividend. 
The quotient is the answer. The divisor and quotient are factors of the dividend. If 
the division does not come out evenly and there is a quantity left over, that quantity 
is called the remainder. 
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Example: 

(a) Factors 

J \ (2) 2A + 6 = 4 

/ 28 Quotient 

Divisor 13 )W Dividend (3) 144 ^ 12 = 12 

26 . 
ITT 1 
104 

12 Remainder \ » 

V v 
Division is used whenever you need to know how many times a quantity is contained 

;n another. One instance could be the number of cubic yafds contained in a volume of 

cubic feet when ordering ready-mix concrete. Here, you would divide"27 into the total 

number of cubic feet and the answer would be the number of cubic yards of concrete 

needed for the job. One cubic yard contains 27 cubic feet. 

PROBLEM SOLVING * \ 

ibion 



Any problem in addition, subtraction, multiplication, or division must be set up 
correctly in order* to solve it correctly. In addition, you must put like -units under 
like-units. Example: To add 691 + 8 + 73 + 309: 



WRONG 


RIGHT 


691 


. .691 


8 


8 


73 


73 


+ 309 


+ 309 


15,319 


i, 081 



Subtraction e 

- In subtraction, like units go under like^units, but the smaller number is placed 
under the larger number. Example: To subtract 837 from 984: 

WRONG RIGHT 
~m 984 
- 984 . ." - 837. 

Multiplication 

In multiplication the smaller number should be placed on^the bottom. Exampl.e: 
To multiply 1,298 by 42: 

WRONG RIGHT * 

42~ 1,298 
x 1,298 x 42 



W 2596 
378 ' 5192 

84 54 v 516. 

42 1 

w .40 




Divition 



In division, the dividend goes inside the division blocker hileit he divisor is placed 
outside* Example: to divide 1092 by 13: 

WRONG RIGHT \ 



1092 n3 84 

13TO5T 



COMMON TERMS 

Common terms must be used before any mathematical operation can be performec 
A problem involving feet and inches must be converted, to inches only. Cubic yards n? 
be required in place of cubic ^eet, square yaards instead of square feet, etc. In other * 
words, common terms must be the same term applied to all factors (addends, divisors 
^subtrahends, multipliers, etc) involved in a problem. 

FRACTIONS . ' 

< 

% A fraction is a numerical representation of two number^ whose quotient is to be 
determined. A whole number that has been fractionalized is broken or divided up intc 
separate parts or sections. One (1) divided into two equal parts becomes two halves 
'(2/2). Each of these two parts is represented by the fraction 1/2. To prove this: 
1/2 + 1/2 = 2/2 or 1. This principle can be applied to all whale numbers. 



Examples: (Each part name, with sjnjbei/ 



(1) 


<?' 
1 


= 1/1 


(2) 


2 


= 2/2 


(3) 


3 


= 3/3 


(4) 


4 


= 4/4 


(5) 


5 


- 5/5 


(6) 


6 


= 6/6 



(one -half. 1/2) 
(one -third, 1/3) 

(ope -quarter, 1/4) ^ 
• (one -fifth, 1/5) 
(one-s|xth, 1/6) . . . (etc) 

^ TYPES OF FRACTIONS ' \ 

There are four types of fractions: common, improper, mixed, and decimal. This 
section contains information on the first three (the decimal fraction will.follow^ 

Common Fraction ^ 

* •? ^ r * 

The common fraction consists of two numbers, one above the other, separated fcy 
a dividing line. The number above the line is the numerator and the number below t ie 
linp is the denominator. The numerator is a smaller number than the denominator. 

Example: 4- (numerator)' ^ 
r 2 (denominator) 
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Improper Fraction 



An improper fraction consists of two numbeifc, one above the other, with a 
numerator larger than the denominator, ^ 




Examples: 



(2) 16 
T 



Mixed Fraction , ( 

The mixed fraction consists of a whole number sin front of a common 'fraction. Its 
total value is the same afcan improper fracifon of equal value. 

I Examples: (1) 2 l/r~= 5' 

(2) 12/3=5 

(3) 7 5/i£= 89 
/ 12 



FUNCTIONS INVOLVING FRACTIONS 

, Preliminary Preparation 

Preliminary preparation of fractions is the work done before a problem can be 
"solved. This is simgw; to the use of common terms, which^must J>e used in ill 

mathematical problemsblving. 

c ■ ^ — 

Reducing a fraction . 

Reducing a fraction means to 11 change a laage fraction to a smaller fraction with the 
same value. This is done by dividing a number equally into the numerator and 
denominator* 



Examples: 



(1) 
(2) 



5 - 1 
IT s T 



12 

IT 



4 



(dividing ^each by 5) 
(dividing e^ch by 3) 



7 



4 * 



} * a common denominator means that the denoirKnator is the same in all fractions in 
a problem. To change a fraction to a common denominator, divide the denominator 
into the proposed oi* desired common denominator an£ then multiply both numbers of the 
fraction by this quotient. **yu*f # „ , r 
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Example: 

/ _ BEFORE ^ ^ AFTER _ 

1 5 3 6 . 10 9 

The Process of Cancellation . 

The proeerfs of cancellation means to simplify all fractions in a multiplication 
problem by all possible. division. Be extremely careful in thid process because the 
value of the frictions must not .be changed* It is possible and permissible to cancel 
diagonally as well as straight up and 'down. 

L Examples: 

■ *7 5 1 • :- - 

(1) ^ x J? becomes 7x5 

0 x $ ' — 4 _x 3 
4 3 

• 9 1 

J (2) -2T" x -4* becpmes 3x1 finally 3x1 



x becomes 1x5 Tx~5~ 

3 5 _ - 

Changing a Mixed Fraction 

It is necessary to change a mixed fraction to an improper fraction in problems - 
involving multiplication and division. Multiply the whole number by the denominator 
and add the numerator to the product. This will be the numerator of the improper 
fraction, while the denominator remains the same. 



Examples: ^ (1) 6*. becomes ^ 
(2) 3^. becomes ^ 



Addition 



The addition of fractions is similar to that of whol£ numbers* First, a common 
denominator must be"obtained. Then, add all numerators together, leaving the common 
denominator alone. | 
* * * ' 

Examples: (1) 1 + 1 = _£ + 1 l _9_ . 

2 5 T 10 10 " -10 

v (2) 3 1 .-3 m 9 8* 18 m 35 _i H 

8" 3 4 24 24 . 24 24 2T 
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Subi raetion* 



Subtraction of fractions is similar to that of whole numbers, Just as in addition, 
a common denominator must be selected. The smaller fraction is placed below the 
minuend of after the minus sign '(-). 



(1) 



Examples: 
BEFORE 

I - 

f 

. ; 7 
S T 



I 



AFTER 
7 



(2) 



Multiplication 



- 3 



6 

T 
8 



1 

T 



1 2 



X 
4 



1_ 
4 



V 



The multiplication of fractions requires a preliminary step before solving. 
First, the process of cancellation must be carried out. The next step is to multiply 
all numerators together and place the producjt as the numerator of the answer. Thtn. 
multiply the denominators together and place this product as the denominator of the 
ansver. , 



Examples: 
1 2 
I x g 
4 x 9 



(l) 



2 

T 



- (2) 



2\,.x \ x \ 



.x 

~x~JF 



I 



1 

7 



Division ^ / * 

Division of fractions is the most complex of all operations involving fractions. 
Actually, the process of division, as in whole numbers, is not carried out. Instead, 
the divisor is inverted and the problem is solved by multiplication. Therefore, you. 
must be* sure that you invert the divisor and not the dividend. m \ 



Examoles: 



(i) i ^ 1 

'8 ' 2 



3 2 . 6 _ 3 

8 A " 8 " 4 
1 



(2) 11 7 _ 11 ft _ 
ITT F ~ J85 T ~ 

•2. 



11 * 1 
T x T 
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DECIMALS V 

A decimal is a numtfir that represents a fraction with a denominator that is a power 
of ten. King ffpotter of te N n means that you can divide ten into the numter" evenly. The 
fraction 63/100 has a denominator cf one hundred and ten will divide evenly into it. 

All decimaWtoepresent fractions and in every case the denominator is a power of 
ten. The decimal . 1 represents the fraction 1/10; the decimal . 39 represents 39/100. 

Each digit in a decimal has a place value and is read in a specific way. The example 
shown* below is read nine thousand, six hundred fitty-two ten thousanths. 



.9652 




9 $ 5 2 

Tenths Hundredths Thousandths Ten Thousandths 

When there is a whole number and a decimal, the decimal point is read "and. ,f 
Example: 9. 21 is read "nine and twenty-one hundredths. 11 

The place value of decimals is very important. This indicates the number ot digits 
needed to the right of the decimal point Six thousandths requires three digits because 
it is to the thousandths piace*and is written as . 006. 

A fraction can be changed into a decimal/ The numerator is divided by the^ denomi- 
nator af ter placing the decimal point immediately to the right of the numerator. Add as 
many zeroes to the right of the decimal as needed. Place a decimal point in the quotient, 
directly over the decimal point in the dividend. 

Examples: (1) Change 5/8 to a decimal 
.625 

8 ) 5. 000 j 

(2) Change 8/5 to a decimal 

1.6 

V 

A decimal can be changed into a fraction. The digits of the decimal become the 
numerator of the fraction. The denominator of the fraction will have a one, followed by 
the same number of zeroes as the digits in .the decimal. 

Examples: 

• (1) . 31 becomes 31/ldb ■ . - f 

'* (2) .979 becomes 979/1000 ' 

(3) 2. 3 becomes 2 3/10 

(4) ■ . 035 becomes 35/1000 o^ 7/200 

A large, cumbersome decimal may be made smaller and easier to use. In cuts 
where a great amount of accuracy is not important, you may round off tht dtcimal. 

45 
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Lpok at the digit directly to the right of the desired place. If that digit is 5 or more, 
adcfpne to the desired place and drop the remainder of the numbers* Wheji the number 
iS/tess than 5, leave the pla&e value as is and drop the remainder of Jhe numbers. 

Examples: (1) Round off .26498 to nearest hundredth .26 

(2)^ Round off 0839 to nearest tenth . 1 

Addition of Decimals 

The addition of decimals is almost the same as with whole numbers. The only 
difference is that you must keep the decimal poirtts lined up in a vertical column. The 
decimal point is brought down vertically into the sum. 

Examples: 

(1) 6.03 (2) 17-378 f 

I .917 .00025 , I 

1 75.2 + 6399.4 ) 

+ .008 ' 5416.77825 
82.155 * 

Subtraction of Decimals 

The subtraction of decimals follows the same rules as in whole numbers. The 
smaller number always goes qnder the larger with the decimal points lined up vertically. 

Examplejs: i 9 • 

(1) 367. 984 (2) 198.74 

-249.26 . - 82.657 



118.724 116.083 

Multiplication of Decimals 




Decimals are multiplied just likeJhe whole numbers, with a decimal point placed 
in the product. After the multiplication operation is completed, count the total number 
of digits to the right "of the ddfiimal point in both tffl multiplicand and the multiplier. 
Then, count off that marty places from the right in the product and place a decimal 
point at that exact spot. 

-Examples: ^1.73 * (2) 6.001 

. 32 2 x 1.9 

~rm % * slow 

' 6519 6001 
6. 9516 11^4019 



\ $ - * * 
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Division of Decimals 
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The division of decimal numbers is more difficult. The most important rule 'to 
remember is that the divisor must be made a whole number before starting to divide. 
Move the decimal point all the way to the right. Then move the decimal in the dividend 
the same number of places to' the right, adding zeroes if necessary, to obtain the 
correct number of places. '. 



Examples: 
(1) 



BEFORE 
.65 T 



896. 427, 



AFTER 



89642.7 



(2) 



BEFORE 

2,5 r~75~ 



AFTER 

25, n^u 



When the divisor is a whole number and the dividend is a decimal, do not move the 
decimal point. In all cases of division, place ftie decimal point in the quotient directly 
above the decimal point in the dividend and then proceed to divide as- you did with whole 
numbers 

Examples: 12.98 
| "* 16 ) 207.68 

Percentage 

" \ * 

Percentage is defined as a part of a whole expressed in hundredths. Percent is 
reckoned on the basis of a whole divided into one hundred parts. Each.of these parts 
is identified as one percent ( 1%) of the whole. The value of 1% is equal to 1/100 or . 01 
of the whole; 78% is equal to 78/100 or .78; etc. 

A decimal number can be changed to percent. First, move the decimal point 
two places to the right. Then add the percent sign (%) after the number. 

Examples: ^ 

(1) .67 = 67% i 

(2) .03 = 3% i 

(3) .259 =25.9% 1 
i (4) .8 = 80% 

1 (5)t. 93 = 193% 

Percent cfan be changed to a decimal. Drop the percent sign and move the decimal 
point two places to the left. 

Examples: 



(1) 


29?c = 


.29 


(2) 


13.7?c = 


.137 


(3) 


2.68$ = 


.0268 


(4) 


.5% = 


.005 


(5) 


1/4% = 


.0025 
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BASIC -MEASUREMENTS 



Linear 



What is linear measurement? Linear means "in a straight line. " 
So* linear measurement means measuring something straight. If you 
measure the length of a board or width of a cut or depth of a basement, 
you, are making a linear measurement. 

The procedure to change a percent to a common, fraction is more complex. First, 
change the percent to a decimal. Second, change the decimal to a fraction. Third, 
reduce the fraction to its lowest terms. 



Reverse the above procedure to change a fraction to a percent. First, change the 
fraction to a decimal. Then change the decimal to percent. 

I 

Examples: * 

(1) 1/2 = .50 = 50<?c 

(2) 3 '8 = .375 = 37.5?c 

Percentage problems can be solved by substituting given information into a 
formula. The formula is given oelow: 



When using this formula, be sure to set up the nuifllbers correctly. Percentage numbers 
all go on the rigbt side of the equal sign- and all other information numbers are placed 
on the left sicjj^ ; 



Example: 50% = .50 = 50/100 = 1/2 



SMALL NUMBER = % 



LAAGe NUMBER " "Ttftf£" 



Example: 



• 



(Problem) Out of 80 sacks" of cement used last week, 
7 sacks were torn. What was the percent 
of torn sacks? 



/Formula set-up) 



After the formula has been set up, 



continue then solve the problem. 



(Solution) 



7 



= .0875 = 8.75^ 
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To measure a rectangle 1 1 , you would need to make only two 

linear measurements: one short side and one long side. How many linear 
nTe'asureihent^ do you need to make on a square? 

Linear measurements are made to find length, width and height. 



Square 



v Much masonry work is estimated on square footage of material/ A 
square foot is the area that is one foot long and one foot wide. An area that 
is one foot wide and two feet long contains two square feet. 

Square-f^t of ai>area can be found by multiplying length times width. 
How manyjsquare leet.are there in an area 6 feet wide and 8 feet long? 

Your answer should always contain an abbreviation of the type of 
measure you are using. For instance, in the probleni above, 6 feet by 8 
feet, the answer is 48 but now we must also include the abbreviation sq. ft 
which means square feet. Your answer should be 48~iscf. tt. ~~ 



Below are some of the formulas that you can be used to work problems 
to find square footage, " 

To find the area of a rectangle, multiply the length by the width. 



W A = LW 



To find the area of a square, multiplyone s|de by another side. 

■ A 1 = S2 



To find the area of a triangle, take 1/2 of the base times the height. 



A = B/2 H 




49 



>*4 r~ 



To find the area of a circle, multiply 22/7 times the radius squared. 




-A = 22/7 R 2 



Cubic 

To find a cubic "measurement is very easy. It isj^xactly like finding 
the square area as done in the section above but this time you multiply the 
length x width by the height. The formula isLxWxH, 

A box 2 feet long, 3 feet wide and 4 feet high, would contain 2x3x4 = 
24 cubic feet. How many cubic feet would there be in a room 10 feet wide, 
.10 feet long and 8 feet high? 

Again, your answer should contain an abbreviation of your measure - 
ments. If your measurements are in feet, you will use cu. ft. , if you are 
using inches, you will use cu. in. What is the abbreviation if your measure- 
ment is in yards ? 

SUMMARY 

As a mason, you will be doing a lot of measuring. 

Whole numbers are the easiest numbers tffcuS^because they require 
very little skill i<n addition, subtraction, ni|iltipli cation, and division. 

. Common fractions are representative of a quantity less, than a whole. 
They can be added or subtracted, multiplied or divided by performing 
certain steps to aid in finding the answer. 

Decimal fractions are represented by a decimal point. Math operations 
using the decimal is easy by" following certain rules that govern the place- 
ment of the decimal. I 

Basic measurements include linear measurement, computing area and 
volume. Each measurement should indicate the type of measure you use, 
such as feet, inches, or yards. 
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QUESTIONS 
1. What is the smallest whole number ? i 



2. 
3. 

4. 
5. 
6. 

7. 
8. 

. 9. 
10. 

11. 
12. 

13.' 
14. 
15. 
16. 



^List three numbers that are not whole cumbers 



r 



When addihg fractions, what must you do to the bottom number of 
each f rac&on ? ^ 

What do fractions being multiplied or divided have in common? 

r t 

What must be done to decimals when you are adding ? 

What are you doing when you have to count ^the numbers to the right 
of the decimal ? 0 . 

Measuring off a board 14-feet long is what type measurement ? 

If you measure the floor area of a room, your answer would be 
written down in what units ? 

What is the formula for finding area? 

How many cubic'feet would be in a house 38-feet long, 24-feet wide 
with 8-foot ceilings? 

How are the numbers arranged when subtracting? 

What operation is performed to determine how many times a quan- 
tity is contained in another ? * 

What must be done before solving problems with mixed terms? 

What is an improper fraction? 

; Reduce 18/27 to the smallest possible* fraction. 

How do you divide fractions 7 
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PROJECT PLANNING 

OBJECTIVES 

Each student will be able to read and know construction drawing and blueprints," 
the purposes of plans;and how to interpret construction specifications, symbols, and 
abbreviations. 



INTRODUCTION 

A drawing is a picture, sketch, or diagram. It can be a simple outline of a project 
to be done, or it can be a very complicated drawing from which blueprints are made. 

Planning is a very important part of every Air Force activity. Since all projects 
. with which masonry specialist personnel are concerned involve the expenditure of con- 
siderable sums of money, the importance of planning cannot be overemphasized. With 
normal progression within your career field, there will come a time when you will be a 
member of a conference where plans are made and specifications are written. From these 
^ plans and specifications, blueprints will be made. As a member of a Base Civil Engineer 

■ Emergency Force (Prime BEEF) Team, you may be called upon to plan a project that 

requires repairing or constructing. First write the specifications and then draw the blue- 
i prints. Yours would not be expected to be the finished product with which we work in 

<> the States, but with a knowledge of planning, type of information included in specifica- 

tions, and the correct use of symbols and lines on drawings, you could convey to others 
your ideas and thoughts. Abbreviations used in a drawing are a shortened form of a 
word or a phrase. 

S . ARCHITECTURAL DRAWINGS 

' Architectural drawings are divided into two general classes: primary drawings, 
which consist of design sketches and drawings for display purposes; and working, draw- 
ings (blueprints), which consist. of views (flat surface line drawings) giving detailed 
information nec6ss k ary for actual construction of the building. The construction of a \ 
building is described by a set of drawings which give a thorough graphic description of 
each part ofc the operation. Usually, a set of plans begins by showing the boundaries, 
contours, and outstanding features of the construction site. Succeeding drawings give 
instructions for erecting the foundation and superstructure; installation of lighting, 
heating,, and plumbing; and details of construction required to complete the building. 
Although these drawings <are prepared in £cbordance with the general pr incipient right- 
angle projections (projections in which the t^ojecting lines are perpendicular to the 
plane of projection), they differ from other drawings in certain practices. Therefore, 
r a3 an approach, let's take a brief look at the various types of drawings. 




Working Drawings for Gildings 

* * c l * 

This section will teach you how to interpret and idehtifjrthe different types of work- 
ing drawings that you may encounter on the job. Items to be covered are: 





Plot plans r 






• 


foundation - 








Framing plans 






• 


Floor plans 






• 


Elevations 






• 


Sections and details A 








Drawing details 






• 


/a 

Sy&bols and terms 






• 


Common abbreviations 








Specifications 







The working drawings of 4 structure are presented in general ^nd^detail drawings. 
General drawings consist of plans and elWations;„ detail drawings are made up of sec- 
tional and detail view's. Since it is the purpo«-i£jgQri^ to be exact about 
shape and size, working drawings are generally scale^slfc^projects. In sorne instances, 
a proportional -size detail drawing may be included to show^ifc^parts Took when they 
are assembled; / 

" . / / ~ : - . ' •• 

In architectural drawing, "plan" views are obtained looking down on the object with 
a vertical line of sight. Plan views correspond to top views and involve only horizontal 
dimensions of widih and depth. Any view involving vertical dimensions is an "elevation. ' 
This could be ^ front view, side vi§w, or any other elevation view v as shown in figure 34. 
Different elevations a?e indicated as front, right, etc or according to the direction 
from which the view is taken. Note the writing o v n figure 34 which gives the type and size * 
of materials used in construction. This. writing is called construction -notes and is 
usually found at the bottom of the^print The graphic scale is usually located in the 
lower right corner of prints. In this drawing it is located in the bottom center, and the 
scale shows that 1/4" in this drawing is equal to l f - 0". . 

■% 

Because of the size of the otjject being represented, different scales are used for 
general and detail drawings, In general, plan views and elevation views are drawn on 
separate sheets in order to make the view large enough for practical use. Detail views, 
drawn to a larger scale, furnish information ngt provided on general vjews. They are 
strategically placed on the main views and on* additional sheets as^nefeded to gftfe the ^ 
worker ^complete picture of the structure. 
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Figure 34. ^Levation 
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PLOT PLAN, A plot or site plan shows the boundaries of ths construction site and 
the location of the building in relation to thdlboundaries. It also shows the ground con- 
tour, roads, and walks, and locates utility lines, such as sewer, water, gas, etc. 
These plans are drawn to scale from sketches and notes based on a survey of the area. 
By locating the corners of the building at specific distances from the established refer- 
ence points, the plot plan gives , the builder a definite starting point A plot plan is 
shown in figure 35, The legend in the upper left corner of figure 35shows the symbols 
To^teater, sewer, gas, and property lines. The arrow (25' - 0"), located at the bottom 
Sf^tlie plan, indicates that the distance from the curb, next to the sidewalk, to the center- 
Une^of Kirk St. is 25 T - 0", The tile block in the lower right corner of the print tells 
you what is to be constructed and gives the meaning of different symbols used throughout 
the plan. "The names of the persons responsible for drawing, tracing, checking, and 
submitting the plan are also in the title block, along with the signature of the engineer 
responsible for the job and the date. The scale for this plot plan is 5/32" = V ? 0". 
(See figure 35. ) 

FOUNDATION PLAN. The foundation is the starting point in the actual construc- 
tion, and a completely dimensipned plan is furnished. When a "post and wall" type 
foundation is used, the foundation plan may be combined with a floor-framing plan. 
Figure 3 sfiows a concrete slab foundation which has warm air ducts imbedded in the 
slab. Detail B of f iguffc 36illustrates a cross-sectional vjew of the duct r extending from 
the heating unit, under the concrete floor. The broken lines indicate the ducts and the 
cross (+) shows the. duct opening. Attached to the foundation plan there will be a detail 
sheet, which consists of the necessary details or specifications needed to complete any 
given job. * 
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^RAMING PLANS. Framing plans show the |size, number, and location of struc- 
tural members ^which forni the building framework Separate plans may be furnished 
fctttfloors, walls, and roofs. The floor-framing plan, stfown in figure 37 specifies the 

.,*size and spacing of joists, girders, and columns used to support the floor. Detailed 
views are usually added to show the method of anchoring joists and girders to the founda- 
tion, as shown in the detail view on the right side of figure37. J Walt-framing plans show 

- tire size and location of wall openings, ceiling heights, and other details. Roof -framing 
plans show the construction of the rafters ,or trusses which span the building and support 
the roof. * 
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Figure 37. Floor framing Plan 




FLOOR PLAN. A floor plan, shown in figure 38 is a cross-sectional view of the 
building. This view is obtained by^assuming th# a buijding is cut in half ^rizontall;*, 
exposing every room in the brfilding. If the building hag more than one floorrHa plan 
for eagh floor is drawn. The floor plan show$ .the 6utside jshape of the building: the , 
arrangement and size of rooms; the type of majetfial; arid ^Jie type, size, and. location 
of doors and windows. In addition, it shows Ihe Jfctating, lighting, and plumbing fixfc. res. 

\ • * - * 

Floqr plans are usually. drawn to small scales sucft as''l/4 f A = V - 0", or , 

3/16" = V - 0 M . This scale is shown at the bottom ensure 38. FqV (his reasbn, cqj.- 

ventionai symbols are used to indicate fixtures afld qiaferialsu For complex structu; es 

it may be necessary to supply separate utilities plans to show electrical, heating, and 

plumbing layouis. A plumbing plan is shown in figure 29. Some of the plumbing symbols 

are illustrated under the legend. A symbol for a 40-^allon hot wfcter heater is also 

shown. _ 
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A floor plan sheet may also contain details of instruction, although these 
generally presented on a separate sheet. When a detail drawing is furnished to show 
a particular construction, a reference is noted on the'f loor plan. Also shown on the 
floor plan are "schedules" for doors and windows. A schedule is a method of present- 
ing notes and other construction data in the form of a table, as shown in the left lower 
corner of figure 38. A door schedule specifies the type, size, description, and location 
of each door, and a window schedule gives the same information for .a window. By 
looking at the "tetter (B, for example) aBSve the window symbol in figure 38, and then 
locating, the same letter in the window schedule, you come up with the correct size and 
type of window-- in this case 3' - 0" xV - 6 H awning vent. The correct sizes and types 
of doors are located in the same manner. Through the use of standard plumbing and 
electrical symbols, (see figure 39) it is easy to locate plumbing fixtures, hot and cold water- 
lines, electrig^wall and ceiling outlets, switches, typesof wire, etc. These symbols are 
illustrated and explained later in this section. Each person having anything to do with 
the construction of a "building, runway, etc., will have drawings, plans, specifications, 
and notes petftainiAg td his particular part of construction.^ Since all information can- y 
not be presented graphically, construction -notes are extensively used. These notes aror 
a vital part of every construction drawing, and they must be carefully worded. There/ 
aH general notes perjtaining to the entire set of plans, and local notes that' are impoy^ 
taiit only to certain sheets or certain parts of the drawing. 

EL^VAT[Ol4s* Elevations are exterior views of a structure and may be taken 
from the-f^ont, rear, right as-lef t sidfc. Being projections on a vertical plane, they 
show a pictuxtelike view of the structure as it actually is and not as it would appear to 
the eyef ? Exterior materials; height of doors,, windows, and rooms; and the surround- 
ing ground level can be shown in elevation views. On an jelevation view for & single- 
story building, the floor level is located, in reference to the surrounding ground level 
or 1 'erade, M as shown in figure 40. Additional floors above the first floor are located 
by dimensioning between finished Hoot surfaces. H the sides of £ tuilding are not 
identical, an elevation for each side must be "drawn. If you had access to a plan, you 
could see that the dimensions given are practically all vertifial measurements. However, 
horizontal dimensions may be placed on an elevation View if it is not possible to show 
tfyem on apl£ri Vifcw/ - - * * * , * ^ ^ 
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igure 40. Front Elevation 
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Since plan and elevation views cannot be drawn as related views on one sh£fet (exSfept 
for small structures), sbal^fl measurements must be used for each view. How^Ver, a 
completed plan view may be taped in the proper position on the drawing, and the main 
dimensions and door and window locations may be projected to an elevation sheet. 



Elevation views are made more lifelike by accenting certain lines and adding straight 
iine3 to represent the type ofWterjial used on the exterior. These representaUpns* 
are shown in figure 40. Lines whiQj^mky be accented must assume that light i§ coming 
from a certain direction and that accented" ^nes represfcitt^hade^areas. The xrse of 
straight lines to suggest the ^xturenrf Exterior materials is a form of architectural 
tendering. M Rendering^ as applied to architectural drawing, is the usfc of pencil, 4nk, 
vWater color, or a combination of theise to depict a structure and bring out its form or 
shape. 



SECTIONS AND DETAILS, A section and a detail are practically synonymous; 
however, no view is called a detail unless it is drawn to an enlarged scale to show 
construction features more clearly, A south wall detail of living room, a framing detail 
of gable,' and a shelf detail^re shown in figure^U The detainee tions show parts of the 
structure witft greater exaa&*ess^ than the small-scale section taken through the structured 
When the cutting p'lafrcuts across tfenarfbw part of a structure or^ildin^ the view if 
called 4 transverse section. A transversal is a line intersecting any system of lines, 
as indicated in f igure42 (C). Sectional views taken lengthwise are called longitudinal 
sections. Detail sec tiqps which are usually shown are foundation, wall, door, window, 
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or any other^sectlon 44pid$:ed necessary to explain the construction. 
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Figur? 42, Sections 



, Exterior detail views, like detail secticms are large-scale drawings designed to 
show features which are too small or too complex to be shown in other views. They are - 
usually developed in right-angle projection but a pictorial projection may be used if it 
shows the construction to a better advantage. Important parts of detail and sectional 
views are the notes and dimensions to show the size of materials and the placement of. 
parts in relation to eaqh other. For instance, section Aaf figure 42gives such details - 
as rafter sizes (2x6 rafters 18" on center), sloped ceiling in the living room and 
kitchen, graver roof, etc. The specifications describing the length of the rafters, 
. amount of -slope, and the thickness, of the gravel roof would be included in the construc- 
tion notes for the job. m 

<r — 

Plan views. It is sometimes difficult to tell the exact shape of a building from the 
elevation views alone. For this reason, we have a plan view which shows what the 
structure looks like froip a point directly above. This was illustrated on the floor plan 
and the flooi* -framing plan, plan views .are very simple and easy to understand, even * 
though they contain a great amount of information. 

Detail Views. Elevation and plan views together show the majoz^ construction of 
the building. Both of these views are too small to clearly show minor assemblies; 
therefore, special drawings are made showing only a portion of the main structure. 
These are called detail drawings -because they show the most minute detail pertaining 
to the specific portion the structure, as shown in figure 41. Specifications of materials, 
dimensions, and other information relative to construction are usually included. These 
drawings^are made to a larger scale* in orde^to give clearer^detail. The importance of 
detail drawingsf is very easy to understand when you consider the information needed to 
build kitchen cabinets or stairways. 
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WINDOW SYMBOL 



DOQ&, OPENING- ' 




-COLUMN- 



-12-2- 



0 
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00 
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Figure 43, Dimensioning 
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Sectional Views. To show hidden construction features, various items are often 
drawn in sections, as shown in figure 42. This is done by cutting the item in the same 
manner that Jrou would cut a wooden box to show the floor plan. The box is shown first 
with a line marking the cutting plane. . A heavy dotted and dashed line is used to repre- 
sent the place where the cut is to be made. The line has Arrows at right angles to it. 
representing the direction in which the section is viewed. The section line is usually 
labeled "A~ A » " "B-ft^ and so on through the alphabet if several views are required. 
The most important value of a sectional view is that dimensions can be shown for parts 
thaf are completely hidden. , 

DRAWING DETAILS. The titles placed on drawings are very important. When 
they are placed on a drawing, they will be strategically placed t6 clearly refer to the 
part, detail, or view which they identify. Titles for rooms ^ill stand out clearly near 
the center of the area. Titles for detail views will be carefully placed for easy reading 
, and correctly identified according to the reference system being used throughout the 
set of plane. 

Dimensioning. Dimension lines are usually unbroken between extension lines, < r md 
dimensions are given in feet a$d inches. The numerals are placed slightly above or in „ 
the dimension line 'with the reading position from the bottom and right-hand edge of the 
sheet. The main requirement is that dimensions be clear, definite, and unmistakable. 
' Figure 4 3 shows how fractions, Jnches, feet, and combinations of these are specified , 
onjpians or drawings. 

Components of Drawings. The blueprint method of reproduction lias been so widely 
used that plans of all types are now q uite often c alled frluepr ijits. The blueprint is the 
builder's guide. It is a'compjete diagrammatic sketch, with dimensions, of a structure 
to be built and contains most of the information needed by the builder. All builders must 
know how to read blueprints and build by them. The blueprint, asxrsed by 'the builder, 
is made up of different types of lines showing various views with a scale and legend. 
Figure44 shows some of these lines. 

Working Lines. The lines which represent the edges of surfaces are somewhat 
heavier than the other lines on the drawing and are known as working lines. These . 
lines may be straight or curved, depending u^pn the shape and viejv of the object 

Centerlines* Centerlines indicate the center of an object. They are also used to 
show the center of holes or openings in objects and curved portions. t 

Extension Lines. It is sometimes necessary to lengthen or„extend working lines" 
oh a drawing. These lengthened lines are known as extension lines. The. end of an 
extension line should never join the working line which it extends. ' + 

Dimension Lines. Dimension lines are used to show the size of a structure or any 
structural part. They are light lines drawn between working lines or extension lines to 
shown the distance between two points,. Each end of the dimension line has an arrow- e 
head-to indicate the point where the measurement begins and ends. The points of the 
arrow should just touch the line where the measurement starts and stops. Numerals 
which give the exact distance between the arrow points are placed somewhere in the 
length of the dimension line. When working lin^s are too near each other to place a^ 
dimension line between them, two dimension lines are placed outside the working lines - 
with the arcows pointing toward each other and the numerals placed outside one" of the 
dimension lines. 
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Figure 44. 



Hidden* Lines, An outline of apart which is invisible in the particultir view is 
known as a hi'dden line and is represented by a series o£ short dashes approximately 
i/8 inch in length, The space between dashes is about equal to the length of the dash. 
This is an example of a hidden line J fc ; - j \ 

Break Lines, Two types of break lines are used. One kind indicates short breaks 
and the other indicates long breaks, The short break line is drawn freehand, A ruled 
line with occasional freehand zigzags is used for long breaks. Break lines, indicate 
that an object continues without change in detail. Only a short portion of the entire 
object is represented when break lines are used.- 



Short Break Line 



Long Break Line 
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SYMBOLS AND TERMS. Architectural symbols and terms are used to simplily the, 
drawing. In order to read and understand blueprints, you must be able to recognize and 
interpret these symbols and terms.. Some of the more common symbols are shbwn in 
figure 45, 46, and 47. See how many of them look like What they represent. Now read 
through the list of terms and definitions below. 

Baseboard i A board placed around a room at floor level to form a finish 

between the floor and walls. 

Base Shoe - A molding placed arounk a room at floor level tol^^m a 

t . finish between the floor and baseboard. 



Beam 



Canppy ^ 



Casement 
Casing 

Chamfer 
Cornice 

Deadening Felt 

Dormer 
Drip Cap 

Eaves 

Flashing 

Footing 

Glazing 
Header 



A horizontal wood, steel, or concrete member used to 
provide support • . „ 

A projection over Windows, doors, or porches to afford 
protection against weather. 

A window in which the sash opens upon hinges. 

The wood trim on the vertical sides and top of an opening 
in a plastered wall. 

A beveled surface cut upon the corner of a piece of wood. 

The horizontal molding around the top of a building just 
below the eaves* 

"An asphalt "impregnated felt uspd for waterproofing and 
Weatherproof |ng buildings. - ^ 

A vertical i#n<Jow in a small gable risingirom a sloping roof 

The projection above the exterior of a window or door to 
allow water to drain:. ~ 

The portion of the rafters which project from the lower 'edge 
of the roof. ' 

Strips of sheet metal or composition roofing material used 
to waterproof roof intersections and other exposed place3 
on the outside of the house. 

The enlarged portion of concrete located in the bottom erf 
foundation walls to spread the load and prevent settling. 

The process of installing glass in window sashes. 

A short joist feupportiijg tail beams and framed between 
trimming joists, the piece of stud or finish ovjep an opening, 
or a lintel. 
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Jamb 
Knee Wall 

Laths 
Lattice 
Mull ion 
Mutin 

Purliii 
Ridge 
Sash 
Shakes 

Sleeper . 
Water Table 



Tfce side pieces of a finished door or window opening. 

The sloping portion of an interior waill which joints the 
vertical wall and ceiling— used where the wall is less than 
full room height- because it meets the slope of the roof. 

Narrow strips to support plaster. 

Crossed or interred wood> iron, -strips, or bars. 

The construe tiorrbetween the openings of two windows. . 

The small, wooden dividing strips which separate panes 
or lights of windows. 

A timber supporting several rafters at\)ne or more points. 
The highest poiht of a roof. 

The framework which holds the glass in a window. 

Hand or". machine- split sheets of wood used as waterproof 
siding for exteriors, especialiys<3e walls. 

A timber laid on or near the ground to support a^floor joist; 
also stripy of wood/ usually 2x2 laid over a rough concrete 
floor, to which the finished wood floor is nailed. 

lie finish* at the 4»ttom-of a building for carrying the water 
away from the foundation. 



Foi more terms refer to back of this study guide for the Masonry Glossary of Terms. 

ABBREVIATIONS; 'Because of the lack c( space on blueprinte, it is common 
practice to use abbreviations for many items. Some of the morefcomnjon abbreviated 
iter is are listed below: , \ 



v Apt 
Bm 
Bldg 

B. It • 

C. A. 
Clg. 

Clos. , CI. , or C 

Cem. 
* Cone. 

Det 
N Diam. 

D. R. 
Dr. 

D. S. G. 



Apartment 

Beam 

Brilding 

ifedroom " 

Cold air 

Ceiling 

Closet 

Cement 

Concrete 

Detail 

Diameter 

Dining Room 

Door 

Double strength glass 
Double Hung 
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Dn. 
Drgs. 
Ea 
El. 

Ent - 

Ext., 

Fin* 

Flash. 

Fi. 

Fur. 

Gd>. 

Galv. 

G. L 

gu; 

H. 
ht 

H. A. 
Jb. 

K. or Kt. 
Lt 

Linol. 
L. R. 
Mldg. 
Mull 
Mor. 
O. C. 
O.S. 
O.S.Cas 
R. 
Rm. 
Sec. 
Speps. 
S. S* G. 
•Wd. ~ - 
YdV 



- S Down 

Drawings 
Each ■ ~ 
Elevation 
Entrance 

Exterior % . 
Finish \ 
Flashing 

Flooring or Flush 

Furring 

Garage^ 

- Galvanized 

- Galvanized Iron 
Glass 

Hall 
Height 
Hot Air 

- ' Jamb 

Kitchen 

Light 

Linoleum 

Living Rppm 

Molding 

Mullion 

Mortar 

On Center 

Outside 

O^feiiae^Casing 

Riser or Radius 

Room 

Section 

Specifications 

Singl&Strength Glass 

- > Wood 

Yard* 
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Each division of the~specifications will contain specific information about the 
materials to be used on the job. the material section of the carpentry division gives 
all information related to materials and methods of installation as listed below: 

> 1 

. • The exact grade, spgcies, size, and moisture content of woqd to be used for 
various parts of the building. 



The spacing of various members, such as studs, raftelrs, joists, etc. 



The placing of, studs, trimmers, or headers around all openings. 

The type of wood to be used for interior finish when this information is not 
indicated on the drawings. 

The erection of all members plumb, level, square, and true in accord with 
details. \ 
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• The use of fastening devices, such as nails, bolts, screws, toggles, etc. 

i 

• All other information necessary to assure that the materials used are of a 
certain standard and the quality of workmanship is acceptable. 

In addition to the other information included in th#specifications, a complete 
desertion of the building site should be included. A drawing showing how the building 
is to be placed on the specified plot of ground should be indluded in the plans. 



\ 

* a * 

t 



0 



SYMBOLS FOR PIPE AND FITTfNGS 



r 

90* Elbow 


, TEE 




X 


VALVE 


DRAIN 



+ 



4- 



CROSS 



LATERAL * CAP 
-WALL-' 




FLOORDPA1N SHOWER HEAD VENT PIPE 
I . < STACKS 



HOSE FAUCET GAS OUTLET 



-REDUCER, 



UNION 



f 

{ 



DRAIN LINE 



cold water' line 



-ff 



FLANGED JOINTS 



THREADED JOINTS 



HOT WATER LINE 



SOLDERED JOINTS* 




, SYMBOLS FOR. PLUMBING FIXTURES 
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WATER-/ 
HEATER- 



rnrm 



BATHTUB 



" KITCHEN SJNiO 



LAVATORY 
WALL TYPE 



WATER. CLOSET 
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b^xg Symbols 



DRINKING 
FOUNTAIN 




V///////A 



>FRA_A0E -> * ,BR1CK> 




^7 




8HICK VEN££r ' f|^E BRICK OR LOOSE FILL 

REFRACTORY . INSULATION 

MATERIAL ^ ^ 



BATTS OR OUILT 
INSULATION 















h 

1 






h 










1 







, SOLID 





' METAL STUDS FIRE BRICK ON FACE BRICK* nw 
INSULATION AND PLASTER " COMMON RRICX COMMON em ™ 



mm 



ON BRICK 



PLASTER 



PLASTER WITH 
METAL *LATH 



0 ^7 * <? 



GYPSUM tile" HOLLfiW tile 




BRICK ON 

h6llow tile 




EARTH* 1 



ROCK 



7 .i V '? 



CONCRETE 
WITH^OOTING 




CINDER 
CO 



WqRET|X 



T COURSED AND * 
UNCOURSED RUBBL 




MARBLE 



CUT STONE 



CUT STONE 
ON CONCRETE 



PONE 



* ' / ' / / ' ' 

'J / ' / ,/ / / / ; 
'/ '/ ' ' 



ON GLASS, CELLULOID' GLASS Si at 
CONCRETE BLOCK a TRANSPARENT MARBle/ 




MATERIAL 




PORCELAIN ETC. 



ROUGH • 
LUMBER 



FiNISH - 
LUMBER 



CONCRETE 
> BLOCK 



n 



TV 



1 1 H I 



i £ 3 PI 



GLASS" , BLOCK GLAZED BL'OCK 
\ : ' * AND TILE 



ERIC, 



DOUBLE HUNG WINDOW 
IN FRAME WALL-' 



\; door in 
- FRAME wall 



Figure 46. Materials Symbols . 
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OUTLETS 



WALL 

-o 
-® 
-© 

-Ops 
-® 

-g 



CEILING 

O 

, © 

©PS 

(h) , HEATER. OUTLET 



OUTLET 

BLANKED OUTLET 

FAN OUTLET 

LAMP HOLDER. WITH 
PULL SWITCH 



FLUORESCENT FIXTURE 



=8 

=©3 



DUPLEX CONVENIENCE OUTLET 
TRIPLE CONVENIENCE OUTLET 

c 

— Q wp WEATHERPROOF COIV OUTLET , 

r 

—Q H RAN.GE OUTLET , . 
0 FLOOR- OUTLET 



c 



SWITCHES 



S SINGLE POLE SWITCH * 
$2 ' DOUBLE POLE SWITCH 

5 3 THREE WAY SWITCfJ ' 

5 4 FOUR. WAY SWITCH 

Src REMOTE CONTROL SWITCH 



PANE\s ETC. 

^WALL^Jp^ 



LIGHTING 
PANEL 



POWERS 
PANEL 



TELEPHONE OUTLET 
PUSHBUTTON 
QJ) BELL N - 



4 FEEDER^ 
(HEAVY WIRE 



WIRING f 



BRANCH CIRCUIT 
CONCEALED IN 
WALL OR, CEILING* 



SPECIAL OUTLET 

(DESIGNATE jN SPECS.) 



BRANCH CIRCUIT 
CONCEALED IN' 
FLOOR^ 



BRANCH CIRCUIT 
EXPOSED 



2 WIRES 

— +H : 

3 WIRES 

—M — 

A WIRES* ETC 



3 WIRE HOME RUN 

TO PANEL 
-TWO CIRCUITS 



2 WIRE HOME ftlN 
TO PANEL 
ONE C^RCUIT^ 

NOTE'T NUMBER Or ARROWS INDICATES 
NUMBER. OF CIRCUITS 
NUMBER. OF PERPENDICULARS 
INDICATES NUMBER: OF WIRES 



Figure 47. Electric Symbols 
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* > MASONRY GLOSSARY OF TERMS 

The following terms are associated with masonry work. Keep this list with you 
throughout this course. 

ABUTMENT - Concrete or masonry supports at end of a bridge or arch. 
AGGREGATE, COARSE - Gravel or crushed rock. 
AGGREGATE,, FINE -' Sand. 

AGGREGATE GRADATION - The arrangment of sizes, 

AIR-ENTRAINING AGENT - A concrete additive that enables concrete-to resist freezing' 
and to protect pavements from adverse effects of salts during snow removal. 

ALL -ROWLOCk WALL - A wall built with two courses entirely of stretchers on edge, 
alternating yith ofte course of headers on edge. ^ 
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: >mmon bond* in very general use as it is quickly laid and is as 
strong as othel* bont s. Every fifth or sixth course consists of headers, while the 
other coursesq^onsi 3t of stretchers. 

ANCHOR BOLT - Fastens steel or wood members to concrete or masonry. 

ANCHORAGE HOOKS - Hooks bent in ends of reinf orcing-steel bars for better bond in 
concrete, 

ANCHORS, or TIES - Metal shapes used to secure masonry wall intersections and to 
fasten other structural members to masonry walls. 

ARCH - Any bow-like curve, structure, or object generally spanning an opening, and 
producing horizontal and vertical reactions. 

Jk 

ARCH, JACK - A construction in which both the*underside and outside are flat. - 

ASHLAR - Dressed stone used for the outside facing of a wall. 

BACKING-UP - TheMising of brick of a cheaper grade for the inner face of a wall. 

BASEBOARD - Molding at the* bottom of a wall. ' * 

» 

BASE COURSE - The first course or foundation course on which the remainder rests. 

BASE SCREED - Wooden strips or strips of plaster used for gaging the thickness of 
plaster coats. ^ 

BAT >~ A broken brick or a.part of a brick. 

BATTERN.(CLEAT) - A strip of ft wood used for nailing across two other pieces to- hold ' 
them together, or for covering a crack. 
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BATTER - The slrfpe of the face of a wall that is out of plu&b. The backward and'upward 
slope of a retaining wall. * ; ' * * . ^ 

~ \ 
BATTER BOARD - A temporary framework used to assist in locating the corner *hten 

laying a^foundation. # 

* 4 

BEAM - Horizontal member of a structural frame, > > 

BEATING IN r The process of moving a small board over a* tiled surface and tapping it 
lightly with a hammer to set the tile firmly into the mortar and in on£ smooth plane. 

BJD - The horizontal surfaces on yrtiish^the bricks or stone of the wall lie in courses. 

BEDDING - A filling of mortar, putty, or other stbstance in order to secure a firm 1 
bearing. f ' - 

BED JOIIJTS - The horizontal mortar joints between courses of brick or, more simply, 
the bed or mortar on which bricks rest • ^> 

BELT - A projecting band course or courses, or a course of a different Icinef of brick. * 

BLOCKING COURSE - A course of stones placed on the top of a cornice crowning 'the 
walls. r " * • 

b£o6m - The appearance of a whitish powder on the surfac£ of" a bjick or stone wall. 

BOND - The arrangement or placing of bricks in a wall so as to tie together the face 
•and backirig. . ' 

4 . 

BOARD - Lumber less than 2 inches thick.' 

« « * 

BOiVHD FOOT - The equivalent of a bo v ard 1-foot square and 1-inch thick, 

BOND - Refers to adherence of ope nlaterial to another as coats of mortar, etc. 

^ ' ' ? ' 

BOND COURSE - A course of headers. 

BOND STONE - Stone funning through the thickness of a wall at right angles to its face, 
serving to bind it together. 

BRACER - Pieces fitted and firmly fastened to two others at* any angle in order to 
Strengthen the angle thus treated.- " ' 

BRICK - A hardened block of clay, usually-of rectangular shape, formed iif a mold, 
dtfied or burned in a kiln. 

BRICKBAT - A portion of a brick. 

BRICK SET - A tool used to cut brick, . ' 

• ✓ 

BRICK VENEER - The outside facing of brickwork used to cover a wall constructed of 
other material. The term generally refers to brick walls inclosing a frame building. 
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BRIDGING - Pieces fitted in pairs from the bottom of one floor joist to the top of 

adjacent joists, and crossed to distribute the floor load; sometimes pieces of width 
4 ' equal to the joists and fitted neatly between them. . \ 

'BROWN COAT - Second coat of plaster used to cover walls and ceilings. Never applied 
less than 3/8-inch thick. , * 

» 

BUILDING PAPER - Cheap, thick paper, use<!rto insulate a building before "the siding * 
or roofing is put on; sometimes placed between double floors. 

BULL HEADER - A brick with one rounded corner usually placed with short face exposed. 
Laid to -form the brick sill under and beyond the windQW frame; also used around 
doorways. 

BULLNOSE GAP - Tile trim used at the top of finished tile surfaces. 

BULL STRETCHER - A bull brtck laid with the long edge exposed. 

BUTTERING - The spreading of mortar on the edges of a brick before placing it in 
position. 

BUTTERING METHOD - The process of applying the neat coat of mortar to the back 
of each tile." , 

CALCIUM CHLORIDE - A crystalline compound used in its anhydrous state (as a white 
porous solid) as a drying agent, to lay dust, etc. Accelerates the hardening of 
concrete, 

* 

CASING - The trimming around adoor/br window opening, either outside or inside, or * 
- the finished lumber 'arcxrnd kpost or beam,, etc. * 

CEMENT - Producf obtained by burning a mixture of limes and clays, and grinding to 
£ fine powder. 

CERAMIC - Ah article made of baked clay. In the tile trade, the word is used to desig- 
nate a tile made of compressed clay and silica. 

QERAMIC MOSAIC TILE - Small pieces of tile, usually mounted on kraft paper, mounted 
in various patterns. The glazed tiles ajce used to cover walls apd the unglazed tiles 
are used to cover floors. 

CHASING OUT THjE BOND - Laying out the' first tier or. course of masonry units, with- 
out mortar, the length of the wall to be constructed.. 

CLAY - A common earth, compact and brittle when dry, but plastic when wet. Used 
in the manufacture of bricks. . 

CLOSER^- A portion of a brick used to close the end of a course. . 1 

CLOSURE JOINTS - The last two head joints in a course of brick. 

COMMON or AMERICAN BOND - The bond in which a header course, either full or 
Flemish, usually occurs every seventh course, but may appear every fifth or sixth 
dourse. 



COMMON BRICK - Brick such as is u§ecj for rough work, for filling in or backing. 

COMPRESSIVE STRENGTH - The ability *of a concrete Slab to resist crushing. * 

CQJOIETE - A proportioned mixture of cement, mineral aggregates and water, har- 
• dened by hydraulic chemical reaction. * . 

^CONCRETE BLEEDING - The flow of cement paste out of a concrete, mix. * 

CONCRACHON JOINT - Spmetimes referred to a$ a dummy contraction joint; is used 
to control cracks caused fcy contraction. 

CONTROL JOINTS - Joints used to control cracking in plaster surfaces. 

COLUMNS - A support square, rectangular, or cylindrical in section, for roofs, ceil- 
ings, etc., composed of base, shaft, and capital. 

CONSTRUCTION JOINTS - Joints .placed at the start and end of a day's poyr, or those' 
joints used to separate areas of concrete placed at different times. 

COPING - A layer of concrete or a row of brick, generally projecting, used to cap or 
finish the top of a wall and protect it from the weather. 

CORBEL - One or more courses of projecting bricks to form .an overhang. 

CORNING LEAD - The part of a wall, at the corners or elsewhere, built in advance 
of the rest of the wall as a guide to which the corner blocks and line are attached. 

CORNICE - The molded projection which finishes the- top of a wall of a/ building. 

COURSE - To Arrange in a row, as a row of bricKs laid in a wall. 
» i • 

COVE BASE - Wall tile having a curved upper edge ^d a curbed bottom lip, used as a 
single wall tUe course above the floor tile. 

CRAZING - To break into pieces. 

CROSS JOINTS The vertical joints formed when laying a header course of brick. 

DASH BOND CO^T - Mortar applied to a masonry surface by splattering 'if with a brush. 
When the mortar hardens, it leaves a rpugh surface 1 that makes a good bond between 
the masonry surface and tty* scratch coat of plaster. 

DEFORMED BAR - Steel reinforcing bars made in irregular shapes to produce better 
bond between the bars and the concrete. 

DIAGONAL BOND - Bricks Jaid horizontally with ends staggered symmetrically with 
respect to toe diagonal running from corner to corner of the wall. 

DRY WALL METHOD - Applying tile adhesive to the back of each tile before setting 
them. Sometimes' referred to .as the buttering method. 
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DUTCH BOND - A bonci in which the courses are alternately made up of headers and, 
stretchers. * 

EMULSIFIED ASPHALTS - A mixture of asphalt cement and water which contains a 
small ? amountof an emulsifying agent " 

ENGLISH BOND or ENGLISH CROSS BOND - Same as Dutch bond. 

EVOLUTION OF HEAT - Hie heat that leaves the concrete as it hardens, 

\ * 
EXPANSION JOINT - Joints installed primarily to relieve compressive stresses by 
expansion of concrete. They usually consist of some form of nonextruding filler 
such as wood, asphalt, etc. which will permit horizontal expansion of tHe concrete. 

EXTRADOS - The outside curve of an arch. 

FACE - Front or exposed surface of a wall. 

FACE BRICK - Exterior facing of a brick wall. 

FILLING IN - The process of building in the center of the wall between the face and brick. 

FINISH COAT - Third coat of plaster used -to cover walls and ceilings. Never applied 
. less than 1/8-inch thick. 

FIRE CLAY - Clay capable of withstanding high temperatures; its quality is due to the 
large amount of silica a$d small amount of fluxing agents.^ 

FLAT ARCH (or JACK^VRCH) - A construction in which both the soffits and extrados are 
flat 

FLASHING - The material used and the process of making watertight the roof inter- 
sections and other exposed places on the outside of the house. - 

4 

FLASH SET or PREMATURE SETTING - Rapid hardening of concrete or mortar. 

FLEMISH BOND - Consists of alternate headers and stretchers in every course, each 
header centering on the stretchers in the courses above and below. 

FLEMISH BOND, DOUBLE - When both the inner and outer surfaces of an exposed" wall 
are laid in Flemish bond, all headers being true, or full headers, tne bond is termed 
"double Flemish bond. " * 

FLEMISH GARDEN BOND - Consists of three stretchers followed by a header in each 
course. The headers in each course center between the stretchers in the course 
above and below. 

FLEXURAL STRENGTH - The ability of a concrete slab to resist bending. 

✓ * , , , 

FLOAT COAT - The second coat of mortar Applied to: walls that are to be tiled. 

FLOATING METHOD - The process of applying the neat coat of mortar to the surface 
that is to be tiled. 
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FLO ft?mes^c'ii^h e e f^n SS * m ° Ving a block over * e tiled ^rface to get' 

tne mes back in their proper position after they are beat in. 

FLUE - The opening in a chimney through which smoke passes. 
^ FLU pi H ec'est 3aCent SUrfaCeS 6Ven ' ° r * S ° me Plane (with reference t0 two structural 
ro0 2toi AB 6nlargement at «» end of a wall, pL, or column, to distribute^ 

^KES iTXs^^^ ^ ^ - «"*■. «■* will hold 
FORM - A temporary mold in which to cast concrete. ' 

FOUNDATION - That part of a building or wall which supports the superstructure. 

F ^,"toa h o.XX ing ° r " ,C '° SlnS m> ° dWOrk f Wlnd0WS ' *"»*• ete ^ 016 i 

FRA ^?, ■nS.'Sff. H anfc r eC C6,re * 3 ""'^ InC ' Uding ' 
FRIABLE - Soils that are easily crumbled or pulverized. 

T2& » JttK &T ° ^ "'"^ <° form a straight 

with the gage strip or rod ^ ' 0,6 height 01 each c00rse 15 «>»<*«l 

GAGING - To cut bricks or stones to make themWorm in size. 

GLA fims"h. Me ' ted S " iCa ° E Sa ° d " Sed 40 CMt tte " le ^ fvmg it a "apparent glassy 
GLASED MASONRY UNITS - Masonry units Ilnished with a glasslike coating. 

GRO a^ -jiskssx sa sssss iss- a -* 1 - ta 

GROUT - A fluid cement mixture for filling crevices. 

GROUTING - The process of finishing tile joints by filling them with mortar. 
GUTTER - A bricked or paved surface in the street adjoining the curb. 
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HAUNCH - The shoulder of an arch. 

HEADER - A brick or stone placed with one end~toward the face of a walL 

HEADER COURSE - A course of brick which have been laid flat with their ends visible. 

HEAD FLASHINGS - Benrmetal strips placed over openings in brick walls as moisture 
barriers. When the metal strips are used at the bottom of. openings, thev are 
called sill flashings. y 

HEAD JOINT - The joint between the ends of two bricks in the same course. It is also 
called a vertical joint. 

HERRINGBONE - Masonry or bricicwork when laid up in a zigzag pattern. 

HERRINGBONE BOND. A zigzag arrangement of bricks or tile, in which the end of one 
brick is laid at right angles against the side of a second brick. 

HONEYCOMBING - An area in the concrete having voids or cavities that are sometimes 
referred to as rock pockets. 

HYDRATION - Reactions between cement and water, resulting in settling and hardening. 

IMPERVIOUS TILE - A tile that will resist the absorption of moisuire. 

JAMB - The side piece or post of an opening; sometimes applied to the door frame. 

JOINT * The narrow space existing between adjacent stones, Bricks, and other masonry 
■ material. 

KEEPING THE PERPENDS - The process of keeping vertical -joints. perpendicular. 

v 

KERF - The cut made by a saw. 

KEYSTONE. The uppermost stone of a masonry arch, and which locks the otter 
members together, p ^ 

KING - A brick trimmed for a miter fit at the inside of a corner. 
< » 

KNEE BRACE - A corner brace, fastened at an angle, stiffening a wood or steel frame 
to prevent angular movement. ; » - p 

LAMINATED - Formed or arranged in layers. 

LAP - The distance one brick^3&/ds.qr projects over another. ■ 

LATHS - Narrow strips to support, plastering. 

LEVEL • A term describing the position of a line or plane when parallel to the surface, 
of still water, an instrument by tool used in testing for horizontal and vertical 
surfaces, and in determining differences of elevation. 
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LIMESTONE - A rock consisting chiefly ci calcium carbonate, usually anjapcumulation 
of organic remains, such as'shells, that yield lime |?hen burned* 

LINE - The string 6r cord stretched tightly from lead to lead as a guide.for laying the 
top edge of a brick course.' / 

f \ ' 

LINTELS^ Usually strips of steel or precast concrete used to support masonry units 
over openings* ~ - 

LUMBER - Sawed parts of a log such as boards, planks, scaqtling and timber. 

MASONRY CEMENT - A mixture of portland cement and hydrated linue. 3 

JrtASONRY UMTS - Units cf different shapes and sizes (brick, block, tile, and stone) 
"used with cement mortar to build structures, • 

MASTIC CEMENT PLASTER - Any of various pasty cements made by foiling tar with 
lime. - 

MEMBER - A single piece in structure,' complete in itself. >- * 

MEMBRANE WATERPROOFING - Layers cf roofing felt anclhot asphalt usecl to water- 
9 proof surfaces.' ' 

METAL LATH - Metal mesh used as a base for the scratch coat of plaster. 

MORTAR - A mixture of sand, slacked limes, cement, and water to form a bond between 
brick, stones, etc. 

MORTARBOARD - A board about 3 feet square used to receive mortar ready for use by 
->the mason^ ^ 

MOUNT SYSTEM - The process of shaping mortar on the back of quarry <iles Wore 
setting them. ^ „ ,.-/ \^ 

NEAT COAT - The finish (third) coat mortar applied to walls that are to be tiled. 

NOGGING - The filling-in with brick of the spaces between studding, 

NONVITREOUS TILE - A tile that will absorb more than 7 percent of Its weight in , 
moisture. - * - - 

ORGANIC MATTER - Rocl$ or mineral material formed by the activity of plants or 
animals, or composed of their remains, as' coal, chalk, etc." 

PARTITION r A permanent interior wall which serves to divide a building into rooms. 

PERSPECTIVE DRAWING - A pictorial representation of an object on a plane surface 
as it actually appears to the eye* . 

PERPEND - A header brick extending through the wall io that one end appears on each 
side cf it. ^ • • 
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PIER - Masonry units built up to support arches, beams, girders, and nonloadbeaxing 
walls and partitions. . / 

PILASTER - A right-angled columnar projection from a pier or wall. 

* • 

PLANKS or LUMBER - Material 2 or 3 inches thick and more than 4 inches wide, such 
as joists, flooring, etc. 

PLAN VlE^f - A top view or a view of a horizontal section. 

PLASTER - A facing material that is applied to walls and ceilings. 

PLASTER METHOD - Referred to setting tile. Applying mortar to the surface tfeing 
✓ tiled, rather than the tile. * 

>/ 

PLASTICIZERS - Materials, such as lime, used to make mortar and concrete more 
Wjorkable* 

PLUMB BOB - The pointed weight used to make a plumbline taut. 

* V 

PLUMB CUT - Any cut made in a vertical plane; the vertical cut at the top end of a 
rafter. 

PLY - A term used to denote a layer or thickness of building or roofing paper as two- 
pljr, three-ply, etc. 

POINTING -Thfe finishing of'joints in a brick or masonry "wall. . ^ 

POROSITY - State of being "pordnis. * . 

PORTLAND CEMEN.T - (Not a brand name but a type of cement. ) A finely ground 

material consisting principally of lime with silica, alumina, and iron oxide capable 
of hardening into a solid mass. 1 

-> 

The building cement of common use, made by heating clay and lime substance. 
The vitrified product, when ground, forms a very strong hydraulic cement. 

PRESSED BRICK - Bricks .which are pressed in a mold by mechanical power before 
they are burned. v J / j ' 

PROJECTING BELT COURSE - An elaboration of -a plain band course of masonry or 
cuts tone w>rk projecting several- inches beyond the face'of the wall. 

PUGGING - A- coarse mortar laid between floor joists, to prevent passage of sound. 

QUARRY-FACED MASONRY - Stone with face left unfinished as quarried. 

QUARRY TELE - Generally, a dark reddish tile, very dense, made from natural clays, 
and used to pave floors. 

QUEEN - A half -brick made by cutting a brick lengthwise. 

' . ^ 

80 

106 ' . 



0 



QUEEN CLOSER - A half brick made by cutting the brick lengthwise 

QUOINS - The solid exterior angle or tie selected units by which the corner is marked. 

RACKING - In approaching a corner where two walls melt, "racking" is the makine of 

• S^Xr? C0U T b6l0W in ^ toat worknTenl^ ° f 
wans may tie in their courses in the easiest manner. 

RACKING BOND - Brick laid in an angular or zigzag fashion. / 
^taSSSS^^" ' COnCrete W ° rk inCreaS6d * Stren ^ * iron ° r stee l bars 
RETAINING WALL - A wall erected to prevent the sliding of earth or other material. w ' ' 
^ RETURN - The continuation of masonry units of any kind in a different direction. #»' 
RETERMPERED - TWe act of softening„mortar or co^ete by remixing and adding water.. 
RIFFLING - The process of spreading" mortar oif bricks with the trowel: 
RISE - The vertical distance through which anything risea, as the rise of a roof or stair. ' 

. ""^gS^ "* * the ~* 'ace «- «* 

/ . R0V ^S2. C0URS ? " A Ccurse 01 brick which have been placed on edge wito their ends 

* RUBBLE - Field or beach stone, or rough stone as in comes from the quarry. ' 
RUBBLE MASONRY - Uncut stone, .used for rough work, foundations; backing, etc. 
RUS 5£t?? N ' ASh ' aX * 0I V ith ? ou e hened and deeply sunk grooves at the 

SAT 2S drT 0 ! ' V ° idS 4116 31,6 fUled Wlth Wat6r 311(1 ^ * -. 

" ™ci D hS JEff^ A StrUCtUre ° r Platf ° rm ~ -kmen to 

Sft ^^S/rr^ part of ; iarger dimension - The 

, SCALING - The chipping and breaking of the top prdtion of concrete Surface.- 

SCRATCH COAT - The first coat of plaster used to cover walls and ceilings Ufcuaih ' 

' SSn 6 !^ 6 !" 3/8 " 5/8 " inch ^ * n ° c ^e less than 1/Sch thick 

Also, the first coat of mortar applied to a surface that is to-be^led? . • * 

SCR pr E o^etov^o P n r ° CeSS * 0ff the -. ex , ceSs concrete to ^ng a surface to the '' 
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^ SECTION - A drawing showing the kind, arrangement, and proportions of the various 
parts of a structure. It is assumed that the structure Is cut by a plane, and the 
section islthe view gained by looking in one direction. * 

SECTION VIEW - A drawing Representing the internal parts of an object, building, etc. , 
as if it had been cut straight through vertically or horizontally. 

SEGMENTAL 1VRCH •* An arch whose curve is an arc of a circle, but less than a 
semicircle. 4 



LAR ARCH - An arch whose intrados is a semicircle. 

SEMIVITREOUS TILE - A, tile that will absorb more than 3 percent, but less- than . 
7 percent, of its weight in moisture/ 

* * * 

SHALE - A rock capable of being split and formed by the consolidation of clay, mud, 
. or silt. • » „ 

* • 

SILT - Loose sedimentary material (rock particles less than 1/1*6 millimeter in diameter) 
suapended in water. Also, a deposit of this sediment. 

SELLS - Ther hdfizontai timbers of a house which either rest upon the masonry founda- 
tions or, in the absence of such, form the foundations. 

/ 

SKEWBACK - The surface of each end of an arch upon which the first bricks are laid, 
'and' from which an arch springs. 

r- / 

SKINTLED BRICKWORK - An irregular arrangement of bricks with respect to the normal 
face of the wall, the bricks being set in and out to produce an uq^ven effect: also 
the rough effect caused by mortar, squeezed oat of the joiats. 

SLAB - Concrete floor or span. - % ^ 

SOFPIT -*Hre underside of an arch, cornice, , or staircase. , " 

SOLDIER COURSE - A course In which the bricks sfand dn end with their edges visible. 

'SODIUM HYDROXIDE - A white, brittle solid used in making soap, rayon, and paper. * 
* Also, used for bleaching. » • 

SPAN - The distance between the bearings of points. 

SPANDREL - The irregular triangular spac^/between an arch and the beam above^the 
same, or^-the space between the shoulders wo adjoining arches. 

SPECIFICATION? - Ohe written or printed dir^ctions^egarding, the details of a building 
or other construction. & i 

SPLICE -joining of two' similar members in 'a straight line! 

SPRINGER - The stone from which an arch springs* , u * 



SQUARE - A tool used by mechanics to obtain accuracy; a term applied to a surface 
including 100 square feet. 

STORY POLE - A piece of wood with marks on it to indicate where the head or cfross 

joints are located, as well as' the marked locations and widths of openings in the wall. 

<L 

STRAIGHTEDGE - A board or tool having a true anfl straight edge used for leveling and 
piu mbing pu rpos e s . 

STRETCHER- Brick or stone lying lengthwise in a course. . 

STRETCHER*COUR$E - A course of brick which have been laid fiat with their edges or 
faces visible, * 

STUCCO - Piaster or cement used for external surfacing of wail/ 

STUD- An upright beam in the framework 6i a b^ffding. 

T-BEAM - Reinforced T-shaped concrete beam and floor slab poured as a unit without 
joints. 

♦ 

TENSILE STRENGTH - The greatest longitudinal stress a substance can bear without 
tearing apart. 

THRESHOLD - The beveled piece over which the door swings; sometimes called a 
4 carpet strip. . 

TIER - One r t ow of brick in a wall. 

TILE - The designation for all glazed and unglazed tiles made exclusively fronuciay, 
with or without other ceramic materials, and burned in the process of manufacture. 

TILE ADHESIVE - A plastic r type material used for setting tiles. 
, * » 

TILE TRIM - Refer to various kinds of tile moldings used to give a finished appearance 
to floors, walls, and other types of work. * " * - * > 

^TOOLING JOINTS - The process of compacting mortar in the joints between masonry 
units that leaves structures having^ a uniform appearance. 

TOOTHING - Leaving a section of brickwork toothed so that the brickwork to follow can 
be bonded into it. It consists of allowing alternate courses to project a sufficient* 
distance to assure a good bond with the portion to be built later. 

*>, 

TWIG - A tool installed with bricks laid in the middle of a wail between corner leads to 
hold the line and overcome sag. - » 

VITREOUS TILE - A tile that will absorb less than 3 percent of its ^eight in moisture. 

VITRIFIED TILE - A tile that will absorb less than 3 percent of its weight in moisture. 

VITIRIFIED BRICK - A very hard paving brick burned to the ptfint of vitrification and 

toughened by annealing. 
* _ 83 
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VOUSSOIR - One of the wedge-shaped blocks qf stone of which an arch is composed. * 
WAINSCOTING - Matched boarding or panel work covering the lower portion of a wall. 
WALE - A horizontal beam on form construction. 

WOODEN BRICK - Piece of seasoned wood, made the size of a brick, and laid where 
it is necessary to provide a nailing space in masonry walls. 

WOOD LA^HS - Strips of wood with rough*surfaces, approximately 1 1 '2 inches in width, 
used as a base for the~s£ratch coat of plaster. 

• l 

WORKABILITY.- The consistency of a mix that determines the ease with which a mix-" 
-ture can be placed and worked, * ' : ■ 

SUMMARY J 

Success in the Masonry Specialist career field is determined, to a certain extent, by 
your v ability to make and carry out plans. Good planning incorporates the knowledge and 
experience of others. From planning comesjjie specifications and blueprints with 
which you work. To successfully complete, any project to which you, are assigned, it is 
essential that you interpret specifications and read the lines, symbols, and abbreviations 
used on blueprints. * 

QUESTIONS ' - , 

What is the purpose of blueprints ? , * n , . 

When would an invisible line be used on a blueprint? ' 
When are specifications for a project written? 

Why are. symbols used on blueprints instead of words ? , • ' 

Vhat type of information is given on blueprints ? 

What type of information is found on the first page of the specification? 
R^FEI^ENCES t. 
AFM 85-1, Resources and Workforce Management 
CDC 55253, Masonry Specialist 
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MODIFICATIONS 

this publication has (have) been deleted in 
adapting this material for inclusion in the "Trial Implementation of a 
Model System to Provide Military Curriculum Materials for Use in Vocational 
and Technical Education, 11 f Deleted material involves extensive use of 
military forms, procedures, systems, etc, and was not considered apprdpriat 



for use in vocational and technical* education, ^ * 
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f • ' 

MAINTENANCE OF TOOLS AND EQUIPMENT ' 

OBJECTIVE 

To help you learn to identify, use and maintain tools and equipment necessary for 
the performance of masonry construction. , ' ' 

INTRODUCTION ' 

» * 

Tools and equipment are a specialist's' best friend, for without them he would be 
* helpless. Regardless of Whether you are assigned stateside or overseas, you must . 
have available and be able to choose the proper tools and equipment to do your job. 
You must also have the knowledge and skill to use them properly. Without this knowl- 
edge your time is wasted, the efficiency of civil engineering is reduced, and you may 
cause injury to yourself or to others and damage to expensive equipment. 

To make this study guide easier to understand, it is divided into two sections. 

• TOOLS 

• EQUIPMENT ' 

This study guide does not cover all of the information available on this subject-, 
therefore, it is recommended that you read some of the references listed at the end 
of this study guide. 

. TOOLS 

Few words have as many meanings as the word "tools. Each workman has certain 
tools which he uses in his work. These tools cover a range from such common things 
as screwdrivers and hammers to such uncommon things as '''sky hooks'* and 'batheads. " 
In this text, only those tools you will be using in your career field will be discussed 
since these will be the most important to you. , 

Volumes have been written on the proper use of handtools but the feeling still 
persists that .they are so simple that no one need bother to point out the right and the 
wrong ways of usjjj^ them. This study guide outlines the care, handling and use of 
basic handtools for your guidance and information. The following -suggestions should 
help you in your career as a Masonry Specialist. ' 

» 

A mechanic uses the tools in his toolkit almost every day. One of the marks of a 
good mechanic is the .care he gives his tools. He prolongs their life and increases his 
efficiency and the quality of his work by keeping his toolbox organized. 



109 



* - 



112 



\ The checklist of a good mechanic looks like this: 



1. Keep tools as clean as possible when using them and be sure to clean them 
before putting -them away. 1 * 

2. Use eacfh tool only for the purpose intended. 

3. Have a special place in the toolbox for each tool._ 

4. Keep every tool in excellent condition. Check tools regularly and replace all 
broken tools promptly. 

5. Make an inventory of tools after each job to prevent leaving tools on the job. 
,6. Keep junk and unnecessary tools out of the toolbox. 

7. Keep toolboxes securely locked and in a safe place "when not in use. 
Open End Wrenches 

Solid nonadjustat>le-*wrenches with openings in each end are called open end 
wrenches. * •* 

The size of the openings' between the jaws determines the size of the wrench 
(see figure J>5).^This means the distance across the flats and jipt the bolt diameter. 

As you look- at the open end % wrenches notice that the head and openings are at a ' 
15-degree angje to the shank. This offset makes it easier to work in close quarters*. 

Ah elementary trick is that of . 
lopping" the wrench after every stroke — 
f/urning it 30 the "other face is down and 
ti\ejuigle of the head is reversed to fit 
theiiiSittwo flats of the hex nut,' figure 56. 
This .makes it jpuch easier to lodsen or* 
tighten 2 nut. Be sure the wrench fits 
the nut. A wrench that-is too large will 
round off nut. Always pull on the wrench; 
shank never push it. 

S ADJUSTABLE JAW. The adjustable 
jaw wrench is similar to the open end 
wrench, except that one jaw is movable- ■ 
enabling a single wrench to be used on 
several sizes of nuts or bolts (see fig. 57). 
The size of the wrench is determined by 
the length of the handle. Always remem- 
ber to close the jaws tightly againsTfhe 
nut or bolt before starting work. If this iSviiot done, the nut or bolt will be damaged 
by the jaws. * 



FLATS 




H£AO 



Figure 55. 7/1 6 ff Open End Wrench 
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Figure 56. Use of Open End Wrench 





3D 



Figure 57. Adjustable Jaw Wrenches 
Pipe Wrenches 




Figure 58. Pipe Wrench 



Pipe wrenches are used for turning pipe, round rods, or smooth fittings which do 
not offer^gripping surface for other types, of wrenches (see figure 58). 

Allen Wrenches * 

Allen wrenches are merely $ix-sided bars bent into the shape of an "L. " They 
are used to turn internal wrenching bolts and screws (see figure 59). 

^ In deciding which is the best wrench 

* to use, study, the job to be done and cori- 

- v sider the working space. Space and con- 

venience, greatly dictate the type of wrench 
you tfill tee; Box end or socket wrenches 
are generally considered first fchoice 
wrenches because the/ are less apt to slip., 
i 

Cleaning and Care of Wrenches 

V£gsh grease and dirt from wrenches 
with cleaning solvent. Wipe dry with a 
clean dry cloth. Scbur.rust from wrenches 
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Figure 59. Allen Wrench Application 
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with crocus cloth or aluminum oxide abrasive cloth, 
handtools which shofr a tendency to rust. 

Hammers 



Apply a thin coat of oil to 



The ball -peen hammer (see figure 60)is often used by the mechanic to shape 
son metal- with the peen end and hammer harder metals with the face ffieure 61) 
is also used for driving chisels. & 

PEEU 



It 




\J 
FACE 

Figure, 60. Ball-Peen Hammer 
Brick Hammer 

A brick hammer is used for both" 
pounding and cutting. Jt has both a cutting 
blade and a square peen for pounding or 
breaking and splitting brick or block. A 
brick hammer is shown in figure 62. 

> 

Tile Hammer 

A tile hammer looks like a brick 
hammer, but it is much lighter in weight. 
It weighs only 3£ ounces. It has both a 
cutting blade and a square peen for break- 
ing or cutting ceramic tjle. It is also 
• used for cutting holes in tile. 4 Figure 63 
shows a tile hammer. 

Claw Hammer ' 

The claw hammer is used for,driving 
nails and tacks. The claws on the hammer 
are for removing nails or tacks. Figure 
64 shows a claw hammer. 




Figure 61. Use of Hammer 




'Figure 62. Brick Hammer 
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Figure 63. Tile Hammer 




figure 65. Stone Hammer 



Figure 64. Claw Hammer ' * 
Stone Hammer . 

* 

The stone hammer is used in stone- 
work for splitting, breaking, squaring, and 
shaping all types of stone used in the ma- 
sonry field. Figure 65 shows a stone 
hammer^ 

Common Screwdriver 

s ■ The common screwdriver has -a flat 
blade, the facets of the blade being almost 
parallel at the point. 

Screwdriyers are usually identified 
by size according to the combined length of 
the shank and blade Jsee figure 66), Meas- 
ure tfia screwdriver from thd base of the 
handle Jo the tip of the'blade. This gives 
the screwdriver size. Common sizes are 
4", 5", 6", 8", 10", and 12". 




U6 




A. WRONG 



B RIGHT 



Figure 67. Exert Pressure Downward 




figure' 68.* Blade Size 



When using a screwdriver, presswe shoulcTbe exerted straight down on the handle 
as shown in figure 67. When selecting a screwdriver for use„ select the largest blade , 
that will fit the screw slot. 

Too much emphasis cannot be placed on selecting a screwdriyer that fits the screw 
slot. Figure 68 will aid you in selectiijg-the'correct size •screwdriver. A screwdriver 
of the correct size for the screw slot will prevent marking of the blade tip, prevent 
breaking or bending the tip of the blade, reduce the force required to keep tl\e screw- 
drivers in the slot, an*prevent^ damage to screw slot* Remember, *there is a properly 
sized screwdriver for every job. ** , * ■ * 

There are other types of screwdrivers with which you may need to adjust your 
equipment. These screwdrivers are cross point, qf/set, and.cjutch. Figure §9 shows 
these types of Screwdrivers. • 

« * 
Cross Jfbmt Screwdriver . - * 

* The cross point screwdriver has^a blade that forms a cross. There are two 
kinds of cross point screwdrivers, the PJiillipSjand the Reed and Prince The Phillips 
has a blade^hat tapers to a blunt point. The Reed and, Prince has blade that tapers 
to a sharppoint. * " ' . % , t 

Figure 7^ <*hows the two types of cross point screwdrivers. 

Offset Screwdrivers 

* * A 

« « • 

Blades of offset screwdrivers are set 90° '.from the shank and handle. , The 
blades are at angles to one another so that, by alternating the use of the blades, a 
screw can be tightened or loosened with very little movement. Figure 69 shows offset 
screwdrivers. - 
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OFFSET WITH 
COMMON AND 
CKOSS POINT 
BLADES 




\ 



V 




BLAOE END VIEW 
OF CLUTCH 
SCREWORIVER, 



CROSS POINT CLUTCH . tto-023 

Figure 69. Types of Screwdrivers 
Handsaw » 




PHILLIPS 



REEO ANO 
PRINCE 



Figure 70. Cross Point Screwdrivers 
Saws ' 

( There Ure two types-of saws with 
which .you will work, .-One type is the ' 
handsaws, -the other type is the hacksaw, • 



backf^for me^ 6 * ^ ^ ** making f °T S "* f ° r ° utting P lywood for 

• There are two types of handsaws, the ripsaw stnd the brosscut saw. The rinsaw is 
used for cutting with the grain of the wood. The crosscut ? aV feuri far c^?££s 
the grain of the wood. Figure 71 shows the difference between the two 



saws. 




RIP SAW 




.CROSS CUT SAW 

Figure 71. The Tw6 Kinds of Handsaws • 
115 



>* 118 



Types of Hacksaws 



Hacksaws are made in different shapes and sizes, depending upon the purpose for 
which they are to be used. Hacksaws may have a rigid frame in which only a blade of 
one certain length will fit. Others have adjustable frames that will hold bides from 
eight to sixteen inches long. 

• * - - 

HACKSAW BLADES. Hacksaw blades are made of high-grade steel, hardened and 
tempered. They are placed in M -frame and the tegfii pointing forward. Hacksaw 
blades may have 14, 18,-24, or 32 teeth per inch. 'The number of teeth per inch indi- 
navir t th bladS ' L ° W PitCh blad6S haVe COarSe t6eth ' and Wgh pitCh blades 

ave me ee . f 

Correct Use of Hacksaw * • 

The. hacksaw should be held firmly to prevent blade from "chattering" and twisting 
It must also be held at such an angle that at least two teeth will be cutting at all times 
(see figure 72). The cut should be released and the blade drawn straight back. After 
the first few strokes, the strokes should be as long as the hacksaw frame will permit 
and no pressure applied on the backstroke. Speed should be held down to 40 or 50 ' 
strokes per minute, and never, be more than 60 per minute. Just before the cut is 
finished pressure should be relieved from the.hacksaw and the rapidity "of strokes 
decreased. - -c j * w«.«> 




S> A. WRONG 
TOO GREAT PRESSURE 
BLADE BREAKS 




B. RiGHT 
, "CORRECT PRESSURE 

BLADE CUTS ON STROKE 



Files 



Figure 72. Correct Use of Hacksaw 



Files are used for cutting, smoothing 
and/or removing small amounts of metal. 
♦ 

TYPES OF FILES. Files a*e made 




DOUBLE-CUT FILE 



with single-cu£ or double-cut te.eth. Single^ v 
cut files have only one Set of teeth in \ 
paralleled rows. Double-cut files have two 
Sets of teeth cut at an angle to each other, 
forming diamond -shaped teeth, which cut 

faster than single-cut files (see Fig. 73). Figure 73. Single-Cut and -Double-Cut Files 




SINGLE-CUT FILE 
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TAkG 



° Figure 74, 

« » 

Cutters ^ 

In the masonry f*ld you will have to 
cut certain types of metal and wire. 
Some of the tools you will use are diag- 
onal-cutting pliers, sicfe-cutting pliers, 
bolt cutters, and metal shears. 

Diagonal-cutting pliers, are used 
for cutting wire/ removing cotter pins, 
and spreading split ends Qf cotter pins 
after the pin has beep inserted. When 
cutting* cotter pins, cup your hand or lay 
a rag qver the pins to prevent the loose, 
ends from flying into your,face. Figure 
77 shows diagonal-cutting pliers. 

The next type of cutting tool is the 
side -cutting pliers. The jaws of side- 
cutting pliers have gripping surfaces and 
cutting edges.. Figure 77 sho\to side- 
cutting pliers. 
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Cutting teeth on a file are on the face 
and edge. There are some iiles that do not 
have teeth on their edges. ' See figure 74. 

The names of files depend upon their 
sfeape, size, and type of cut. Some cross- 
section views of file shapes are shown in 
figure 75. 



' File size is its length from point to 
heel. See figure 76, 




SQUARE TRIANGULAR 




HALF-ROUND ROUND 




MILL FLAT tc-ws 

Figure 75. " 



POINT 




TC-0«4 



s Figure 76. 
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CUTTERS ^ 







/ ' 



GRIPPING, 
SURFACES 

r- CUTTING EOGES ^ 

* DIAGONAL-CUTTING 



, Figure 77; Cutting Tools ' ' 

Shears * . ./ ^ , 

Shears are used for cutting sheet metal of varidus kinds* Straight blade tinner's 
shears are used for making straight cuts. Shears with curved blades are convenient* . 
for making curved cuts. Bolt cutters are used for cutting bolts and small bars of metal. 

Measuring Tapes and Rules * • - 

Measuring tools 'are used by the Masonry Specialist to measure such things as 
forms artdJSying out masonJy corners. - , ' 

Tapes and rules are usually graduated in 1/4, 1/8, and 1/16 inch; Some instru- 
ments are graduated so that ybu may even read 1/32 and 1/64 inch (see figure 78). 
Note the graduations in figure78 have been exaggerated so that you carl see them better. 
<Bhe carpenter square has similar markings. Jtbu will use the^quare^m making forms. 



f Cement Trbwel 



/ 



cement trowel. 



Cement trowels are made of steel and are used to produce a dense hard, smooth 
finish on concrete. They come in sizes thafrahge from 3", 4", 4^" and 4 3/4" wide. 
To 10", 10|", 11", Hi" 12", 14", 16", 18", and 20" long, ^igure 79 shows a 
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Figure 78. Graduations on Rules and Tape 

- (Not'to<Scale) 
Brick Trowel * r 




Figure 79. ££ment Trowel 



Brick trowels are used by the tnasoi^to spread mortar, to cut block and brick, and 
to strike joints.' Figure 80 shows brick trowels. * ' ' ^ ' 






' PHILADELPHIA LONDON ^ LONDON 
MEDIUM HEEL NARROW HEEL ^ WIDE H££t 



Figure 80. Brick Trowel 
Concrete Mixer, 

X 

Although most concrete is, bought 
locally and delivered by Transit Mixers, 




1.HAN0 WHEEL AKO ^.SKIP LOADER 
^Klf SHAFT ^ Oft HOPPER 

2^fATER 0IAL 6. MIXING OR^M 

3 WATER DIAL ARM 7. DISCHARGE CHUTE 
4. WATER TANK , STABILIZING STAND 

Figure 81. Concrete Mixetf 



you should know how to operate a concrete mitfer. A concrete mixer is best suited A or 
mixing concrete for ferge jobs x JFigure 81, shows a concretemixer. 



Concrete Saw • - * 

y The concrete saw is used for cutting out concrete for special purposes. .-It is also 
>6ed for m^kirfe joints in .cdncrete'v Figure 82 shows st concrete sa4k 
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Figure 82* Concrete Saw , - 

Air Compressor " * 

The air compressor is a piece of equipment that supplies air for operating 
Pneumatic tools, such as the Pneumatic hamper and the pavement , breaker. ( 

Pavement Breaker 

The pavement breaker or "jackhammer, " as it is sometimes called, is one type 

of pneumatic tool. It is operated by air supplied from the air compressor. The pave 

ment breaker is used for breaking up concrete that has to be removed. 

• • • 

Eneumatib Tamper * 

The pneumatic tamper is another tool that must haye compressed air to operate. 
This tool a is.uSed for compacting the base materials used under concrete. Figure 83 
•shows. a pneumatic tamper* , * f 

Vibrator Tamper * x 

• < ■ / ' 

The vibrator tamper i$ another that is used for compacting base ipaterial used 
under concrete. Instead of using air to operate oq, the vibrator tamper operates by 
means of a'gasolirie engine, which makes the foot of the machine vibrate.' Figure 84 
* shows a vibrator tamper/ « « # 
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/ Figure 83. Pneumatic Tamper' Figure 84. Vibrator Tamper 

Power Trowel ; 

VThe power troyel is a tool used for finishing concrete. It has three or four steel 
blades. It does the same job as a cement trowel but much faster, thus allowing more 
concrete to be finished. Figure 85 shows a power trowel. 

Mo^Hr Mixer 

The mortar mixer is used by the block andb|ick:^er to prepare. mc*rtar and it is 
also used by the plasterer to mix plaster. The\mp|t^;3taixer comes equipped with a 
gasoline or electric motor. Figure 86 shows a mortal mixer. 

Electric Drill 

The electric drill is used by the mason for drilling holes in concrete block and 
brick and tile. The mason also uses the electric drill to install anchor bolts or to put 
up bathroom fixtures. Figure 87 shows an electric drill. ' ^ ^ 

Electric Saw 

Electric saws are used by the mason for cuttiitg lumber for forrrfs and for cutting . 
blocks and brick and tile. Electric saws save time and money. You will be taught to 
♦operate these saws by your instructor. 
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Figure 85. - Pdwer Trowel 
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-Figure 86. Mortar Mixer 

Safety 

\ 

The safe use of tools and equipment 
is an important part of your job. Poor Figure 87. Electric Drill 

maintenance and the improper use of 
common hand and power tools result in many accidents which can be avoided if proper 
safety procedures are followed. One of the most abused rules in the use of tools is: 
failure to use the right tpol for the right job. If you are not famili£rw#h the equipment 
or procedure yquare to perform, check Air Force Manual 127-101, Accident Prevention 
Handbook, before proceedings 



SUMMARY i 

There are many types of hand and measuring topis with which you will perform 
your job'. Some of these tools are the screwdriver, hammer, wrenches, chisels, and 
pliers. Each tool has its own particular application and must be used for that purpose 
only. / • . > 

Modern equipment would be useless if accurate measurement and adjustment could ' 
not be made/ Several types of measuring tools are used for this purpose. In your 
career field, frequent use of tools such as rules, tapes and wrenches will be necessary, 

V ■ 

Tools and equipment must be clean and properiaradjusted. Care must be taken to 
use the proper type and size tool for a particular job^Tools should be stored prpporly 
so they will not be damaged while in storage, 

Remember, regardless of the type of job to be done, you must, select and correctly 
use the proper tools and equipment in order to do your work quickly and accurately. 
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QUESTIONS ' * 

1. What type of-pliers are usually used for cutting wire? - 

2. Why must a screwdriver be held firmly against the scre\*slot? 

3. Why is a pipe wrench suitable for turning pipe or round rods and not suitab 
for use on nuts and bolts ? 

* > 

.4, How are tqpls cared for? * 

5. What should be done with broken tools? . ; 

6. Name one wrench that can be used on several sizes of nuts, 

7. What is an Allen wrench? 

8 t How is grease removed from wrenches ? 

9. What is the peen end^ of a ball peen hammer used for? 

REFERENCES 

TO 32-1-101, Maintenance' and Care of Handtools 

TO 32 -1 -151 , Hand Measuring and(t>ower Tools \ 
TO 32-1-171, Engineering Handtools m 

TO 32A9-2-6-14, Tamper, Backfill, Pneumatic Worthington Mcxiel W-8 
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CONpRUCTION LAYOUT 



OBJECTIVE 



To aid the student in understanding the importance of construction layout in the 
masonry field, 

» *■ 

INTRODUCTION 

Construction layout is an important part of gobcfmasonry construction. If buildings 
are not laid out properly the end product will not be of the proper shape or grade to 
gerve the purposes required by the blueprints, it is important that all layouts be 
square and level, - 

Hub Stakes > 

Hub stakes are set by the surveyor and serve as sl reference for setting up th$ 
baiter boards, » * 

Batter Boards 

Batter boards are set about 'three (3) feet irom each corner of the project. Tfcey 
hold tftr^ings that determine the exact boundary of the project. If the project is to 
be ^'floo^Xar> a building, the tops of the batter boards should be even with the level of 

the floor*. A 

^gur^iB shows batter boards setup. 



SECOND BATTER BOARD, 




CORNER 8RICK 

CONCRETE "FOOTING" 
' CHALKLtNE 




CORNER BRICK JtfJ 

FIRST BATTER BOARD 

CSO-041A 



Figure 88. Batter Boards 
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Layout Lines 

• ■* 

The layout lines are attached to the batter boards, 
ofjttie project. Figure 88 shows layout lines. 

Plumb Bob 



They form the exact dimensions 



The plumb bob is used to locate exactly the starting point for the corners. The 
plumb bobs are hung from the strings that are attached to the batter boards where the 
strings cross to form the?" corners. Figure 88»shows the location of the plumb bobs. 

Square — 

The layout lines can be squared by the right -triangle method. This method 
consists of first measuring 6 ? from one side of a corner; second, measuring 8' from 
the other side of the same corner, and third, adjusting the lines until there^is 10* 
between the ttyo points* Figure 89 shows the right-triangle method. 




-Figure 89, 



Right -Triangle Method 



Diagonal Checking 



Another method of squaring the project is by the diagonal method. When using the 
diagonal method, use a 50' or 100 f tape. Measure diagonally from one corner to the 
opposite corner on the other end. Do the same with the other corners. Adjust the 
strings until both measurements read the same. Figure 90 shows this method. 

Level 

^he batter boards must all be set at the same level. One method of leveling the 
batter boards is to have it done by a surveyor. Another method that can be used is a 
water level. 

, ♦ Figure 9,1 shows htfw to use the water level. 
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Figure 90. Diagonal Checking 




Figure 91. Water Level ^ ' 

A * Level one set of batter boards first. - 

place acoe as shown in figure. 
c » Fill hose with water until water level is up to the top of batter board "A 1 
D. Mark the water level at other end of hose ,f B" and set batter boards to 

this mark. • ~ 
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SUMMARY 



Square and level batter boards are important to good construction. It is your 
responsibility to insure that all forms kre square and level. It is better to spend a 
few minutes checking to insure that all batter boards and layout lines are level and 
square than to spend hours or days in redoing a job" that was not done properly., 

QUESTIONS a . • 

1. What is a hub stake? * " . . ' . 



2. What are batter boards used for? 

3. Why is a plumb bob used? 

► * 

4. What is one method of squaring a project? 

5. What is the water level used for? 

REFERENCES 

AFM 85-1, Resource and Work Force Management 
CDC 55253, Masonry Specialist 
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.PURPOSE OF STUDY GUIDES AND WORKBOOKS 

Study Guides and Workbooks are training publications authorized by Air 
Training Command (ATC) for student use in ATC courses. 

The STUDY GUIDE (SG) presents the information you need to complete the 
unit of instruction, or makes assignments for you to read in other publications- 
which contain the required information 

The WORKBOOK (WB) contains work procedures designed to help you 
achieve the learning objectives of the unit of instructiqn. Knowledge 
acquired from using the student study guide will help you perform the missions 
or exercises/ solve the problems, or. answer questions presented in the 
workbook. . j + x 

THE STUDY GUIDE AtfD WORKBOOK (SG/WB) contains both SG and WB 
material under one' cover. * The two training publications may be combined - 
wheri the WB is not designed for you to write ijpf, or when both SG and WB 
are issued for yoi^ to keep. ' 

Training publications are designed for ATC u^e only. They are updated 
necessary for training purposes, but are NOT to be used on the job as , 
authoritative references in preference to Technical Orders or other official 
publications. r\ 
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MODIFICATIONS 



° f this publication has (have) been deleted in 



adapting this material for inclusion in the "Trial Implementation of a. 
Model System to Provide Military Curriculum Materials for Use in Vocational 
and Technical Education." Deleted material involves extensive use of , ' - 
military forms, procedures, systems, etc, and was not corisi'dered appropriate 
for use in vocational and technical education. 
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OBJECTIVE 



SAFETY . . - 



Given a picture containing safety hazards that may be encountered when using 

Z^^SJ^^?^ Md J"l ui P m f nk . Wentify these hazards and explain 
how to eliminate them. AlLhazards must be identified. 

' on U ?J? giVen Pf° cedures . e "ct a ladder and scaffold so that it complies with 
all safety regulations. , * 

„ n ^f erCi .!t Safet L pre ^ Uti0ns while Uftin e a heavy object from the floor to* full 
observed" * . ^ POSiUOn mUSt be USed *** M ^ety precautions, 

EQUIPMENT 

SG 3ABR55233-I-3 ' * . . 

WB 3ABR56283-M-P1 . . . ' t'/^ent •* 

- JfSft, ' • 1 / 6 ^"dents 

' Scaffold , 1/6 studen ts 

Mission I 

PROCEDURE . 

pS^tl^Sir elyha2ardS - Wrtte ^-nswa ri „ the space ' 

2 * sSc^rlSidS eUminate haZar(1 ' Write your answe r ^ the 




nVI/ " * : ' 1 S ■ 4 ' 
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Mission 2 
EftECTIOfN OF. LADDERS 
L. Select a stepiadder from the .storage area and perform the following: 

a. Visual inspection 
Im (1) Parallel rails for cracks * 

(2) Rungs for cracks, breaks J 

(3) Braces and locking devices for security 

b. Erection 

(1) Spread front and back sections apart 

(2) Secure locking device or spreader by pushing it down until it is seated. 

(3) Iijsure that ladder is on level surface / 

4 ) 

c. Store ladder by hanging it on rack in a vertical position, 
• Select an extension ladder and perform the following: 

a. Visual inspection 

(1) - Parallel rails for cracks 

(2) Rungs for cracks and breaks 

(3) Locking devices *for security ; . , 

(4) Condition of ropeand pulley— ^ " . 
** b. Erection . 

(1) Keep- the base from slipping, have someone hold it. or secure it with rope. 

(2) S^fJ?^l^ n ^ fi ™L^ elfTOti, «' neveron movable objects, 1/4 
of height of ladder from building. • - 

_ (3) Secure top of tall ladder to structure whenever, possible. ..' 

(4) Insure that 'the ladder is not in front of a door/ busy aisle or street unless 
someone is attending the bottom footing. • or street unless 

c Store ladder by hanging it on rack horizontally. 
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ERECTION OF STAIRWAY SCAFFOLD 



Get base section, 6 platform sections, 2 upper sections, and 1 safety rail section 
rrom the storage area. The instructor will designate an area for*erec£ing the scaffold. 
Before starting the erection procedures, read the spep&l safety rules carefully. • 

Erect the scaffold according to the'instructions and illustrations that follows. 
' Special Safety Rules - Stairway, Scaffolds . 



1. 



Never use stairways to work from, but only for personnel to walk up and down 
between platforms.- StairwaysaTe designed to" take the weight bf¥20tf-pouncf man 
with a factor- of safety of 4. However, they are 'hot designed to take severe bads or 
abuse. s 



2. Never climb up the outside of a stairway scaffold. Always use the stairway for 



access 



o. Tne platform of the stairway scaffold must always be located on the floor braces by 
means of four locating^ins. When being used outdoors, or wherever the scaffold 
is_exposed to wind or updrafts, thj^latforms must be tied down and the scaffold 
secured to the-building. 

4. The platform-o*4fte stairwa7 scaffold is designed to carry a maximum distributed 
* load of 750 pounds with a fafctor of safety of 4. Do not exceed this 750^>ound load. 

\j I 

5. When bridging between sciffolds with planks or ladder stages, place the ends of such 
planks or stages on the stfaffold platform across both floor braces to distribute the 
load. The other braces pi the scaffold are not designed to take heavy loads* The 
floor braces are the thicker tubefe (approximately 1/8" wall) and have vertical 

pins for locating plywood platforms. 

When erecting or taking down an upper section of the scaffold, always stand in the 
center of the.platfdrm below, and keep a firm hold on the section. (See the 
instructional illustrations. ) ~~ — 



6. 





1. Place adjustable section on ground 
with stairway treads facing up. Swing 
top end* frame over. 



2. Swing end frame through 270° until 
lower crossbar snaps into hooks at 
bottom of stairway. 



15 
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3. Lift opposite end until end frame is 
vertical and folding V-brace£ have opened 
into locking position. Check locking 
hinges on both'V-bjraces to make sure 
they are locked. 




- ... Xy-'-. 

' A. UNLOCKED 



B. LOCKED . >( 

4, Make sure spring-actuated latches 
have moved into full locking position 
before using the scaffold. Do not use the 
scaffold if any of the latches are not 
working properly. 




3m. Lock t h e ca s ters^ Place-upper — 
section against top of stairway on bottom 
section. Stairway on bottom section. * 
Stairway treads should face out. 




6. Place upper section on top of lower 
section as shown with stairway treads 
facing up. Swing top end frame over. 



16 



$ - 



14*0 



ERIC 




7. Swing end frame through 270 until lower' crossbar passes under stairway and 
straddles floor braces of lower section. 




8. Raise floor braces until opposite end frame becomes vertical. SUp^rame into 
sockets. ^ 



141 



t 



9. Slip other end frame into sockets , 
and lock stairway hooks into position. 

, Place plywood platform over locating 
pins on supporting tubes. As each 
section is installed, move interlock clips 

„ up to locking hoies 



10. Place folded half section -or safety < 
-railing with its longer frame on top at the 
stairway end. Unfold longer end frame 
through 270° and slip into sockets. 



XL Place opposite end in sockets and 12. Before adcUn* a third 

NOTE: To dismantle the scaffold, reverse the erection procedures. 

Miss 



. % i Mission m 



LIFTING A HEAVY LOAD 
NOTE: The instructor will provide you with a heavy load to lift. 

1. Go to the object to be picked up; 

2. Assume the correct position to lift the load. 

3. Lift 0x6 load to a full up right position. 9 

4. Lower the load to its original position. 



19 
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MODIFICATIONS 



"S*^ ^^"Q^ of this publication has (have) been/ deleted in 



adapting this material for inclusion in the "Trial Implementation of a 
Model System to Provide Military Curriculum Materials for Use in Vocational 
•and Technical Education." Deleted material involves extensive use of 
military forms/ procedures, systems, etp. and yds not considered appropriate 
for use in vocational^and technical education* / 



f 
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' WB 3ABR55233-I-5-P1 

ARITHMETIC PROBLEMS AND ESTIMATING PROCEDURES 

OBJECTIVE • . - J 

Solve arithmetic problems consisting of whole numbers, fractions, and decimals. 
All given problems must be solved correctly. 

Given, a simple sketch of a masonry project, estimate the types and amount o^ 
materials and the man-hours required* Estimates must be within -0% + 10% of th^se 
found by the instructor. 

EQUIPMENT 

Basis of Issue 
SG3ABR55233-I-5 1/student 
WB 3ABR55233-I-5-P1 1/gtudent^ 

INSTRUCTIONS' 

• , Complete the following exercises using either the study guide or class 
/ notes as reference. 



Mission 1 



ADDITION 



2 4 f> 1 9470 67356 2.18 45.56 62.2 

8 7 0 4 6364 22851 34.35 31.87 86.4 

9'6 9 3 4269 44238 ' 0.14 13.89 27.5 

6 7 4 8 9785 97156 4.90 .16 10.0 

± ± ± £' % — 



18 + 93 - 5t ^ 42 = 1/2 + 1/4 



73 - 83 - 96 - 32 = 1 % 3/8 * 5/16 

129 + 958 1- 787 * 436 = i'2 - 1 '32 

162' * 47 - 391 + 64.= 1/64 r 3/8 



26 
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Mission 3 

MULTIPLICATION i 

38 x-23 7/8 x12 

42x51=~. 2/3 x 6 

' 67 x 105 p ' - 1/3 x 2/3 

21 x "6= 1*576x13 

312 x 1769 = 10-1/2 x3-i/ 

191 x 1801 = J . " yn x *3 /5 

9 x 531 =, 



2153 x 2867 



) 



Jfi> 



' 5.5 0.0073 , 

3.3 5.4 



S 



0.01' 
. 6.5 
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fission 2 ^ 

SUBTRACTION 

5 - 2 = 27 - 14 =', . 390 - 169 

•'-639 - 378'=-- — 709 - 594-= : ' 



3457 8752 5392 • 75158 

2498 4658 • 2807 28089 



0 , 1/2-1/3= 45.56 - 31.24 = 

1/4-1/8= 34.82- 19.99 = 

9/16-1/2= 78.32 - 51/73 = 



3/4-2/3= 41.78-12.61 = 

2- 7/8 - 1-1/16 = 36.47 - 9.08 = 

3- 1/4-2-1/2= 397.09 - 283.51 

28-1/3 - 19-1/4 = 77.77 - 1.1 1 = 
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Mission 4' 



..1*' 



DIVISION 

108 +• 21 = 

• «12+- 5 = ; 
.93* 3:= 
107+12 = 

. 2953 



3/8 + 2/3 = 



•/ 



■/*'/: 



3687+ 51 =Vj 



16A 



3.5/ 30J625 / 



5/8 + 5/16 « 
- 3/4 + 3,720 = . 
3-3/4 + 5/8 = 



V 



4/9 + 1^6 =^ 
2-2^3+ 5 = 




9 + 2/7 = 



12/. 02958 



36/ .045 



* 29 
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.6/ 5.368848 
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AREA 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 



• Mission's f * " " 

Find the square footage of each of the following problems: 

A circle with a radios of 21". 

A square with a 2V side. 

A rectangle that measures 10 1 6" x8 f . 

A- triangle with a base of 6 1 and a height of 9 f . 

A circle with a radius- of 6 1 3". 

A triangle with a base of 12 1 and height' of 15 

A square with a -si^g 173 1 long. 

A rectangle that is 12 3 1 long and 107 1 wide. 

A triangle with a base of 42 1 -and a height of 86 f . 
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Below is a "sketch of % patio to be constructed, 



1. : Disregarding iny toss of water or of material 
. yards of concrete wuld be required to complete this project?. 




2, If an airman can handmix 2 cubic yards in 8 houirs,- how; many . 
hours would be .required 'to accomplish.this project?^ ^ ' 



+ 



\ 




, / 



9" .0"- 
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WB 3ABR55233-I-6-P1 

" PLANNING A MASONRY PROJECT 

OBJECTIVE . - x 

6 Using die assigned engineering drawing, interpret a list of given items. Each 
item jnjist be interpreted correctly. 

• Giv.en the types of lines, symbols, and required scales, prepare a sketch of a 
masonry project. Finished sketch must be complete enough to use as a working 
drawing. 1 , 

EQUIPMENT w , 

Basis of Issue 

SG 3ABJR55233-I-6 l/student 
W6 3ABR55233-I-6-P1 l/student 
Engineering Drawings . ' l/student ^ 

INSTRUCTIONS . * 



Mission 1 



5e your study guide, class notes, and some engineering drawings 
given to you by your instructor to complete the- following: 

- *\ 

* 1. Plot Plans ' ■ <' 



What interruption is ^iven in plot plans?' 



a. 




b. H-3 - What size reinforcement steel is used ? 
.c. I*trtae #4 -Whit is the size of the concrete slab? 



(1) Thickn.ess_ 

(2) Length 

(3) Width 



Framing Plans (Use drawing number 25-074/3) 
N^3 - What is the size of the floor joist? 

u, • - — 

What is the center spacing? 



b. K-3 - What type of floor covering will be used? 



E-3 - What is the s'ize of the blocking? 



33 




4. * Floor Plans {Use drawing number 11S-58) 
a. What is the building dimensions? 



b. ' How many sets of double doors are there? 

c. What is the width of the sliding door? 



d. What is the width of the double doors ?_ 
(1) East 



(2)' West 



Elevations (Use drawing number AW 21-01-03, plate 27) 

a. What is the elevation of the kitchen floor? ft. 

b. What is the height of the ceiling of the dishwashing room? 



c. Window spacing for court A, what type glass is used? 




d. Using elevation number 3, what type of materials are used for 

. the facing? 

6. Selections, and details (Drawing number AW 21-01-03, plate 28) 

a. Section 2 - What are the different sizes of concrete masonry 
units used? 

(i) i 

. (2) ' ' , • .- - 



b. Section 2 - Horizontal reinforcement will be tied on 
' .■_ centers. 

34 
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c. Section 7 - What type of windows are used? 



d. • Section, 11 - How far apart are weep holes drilled? 



Drawing Techniques (Details) 

, a. 

b. 

c. 

d. ; 

e. 

g. . 
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8. Symbols and Terms 

Use your study guide and class notes to fill in the Wanks 
* a. Symbols: 



ii 



(2) Y//////A 



(3) 



(4) 




(5) r 



9 A 
i 



(6) 



(7) 



•ill 



(8) 




(10f 









>- 




> & ■ 



(11) •> 



(12) 




(13) 



(14) 



I i 



V 
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MODIFICATIONS 

* * 

ffi&^5 of this publication has (have) been deleted in 

adapting this jnaterial for inclusion in the "Trial Implementation of a 
Model System to Provide Military Curriculum Materials fo'r Use in Vocational 
and Technical Education." Deleted material involves extensive use of 
military forms,! procedures, systems, etc. and" was not considereXappropriat 
for use in vocational and technical education. 
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WB 3ABR55233-I-8-P1 



MAINTENANCE OF TOOLS AND ^EQUIPMENT 



OBJECTIVE 



• Working as a member of a six-man team and using a school technical order 
file, clean, sharpen, repair, and maintain, masonry tools and equipment. All work 
must comply with TO 32-1-101* / 

• Working as a member of a six-man team and using course equipment and 
instructions provided by technical orders and check lists, perform preoperational 
inspections on various types Qf masonry tools and equipment. All work must be 
conducted in a safe manner and comply with the equipment's technical order. 

-EQUIPMENT ; 



(SG 55233-1-8 

'WB 55233-I-8-P1 
'.TO 32-1-101 " 

TO 32-1-151 

TO 32-1-171 
• TO 3ZA9-2-6-14 

Pencils 

Concrete Mixer 
Mortar Mixer 
Concrete Saw 
Tile Saw 
Air Compressor 
Paving* Breaker 
Pneumatic Breaker 
Electric Drill 
Vibrator 
Power Trowel 
Bolt Cutter 
Cfosscut Handsaw 
Electric Saw 
Tin Snips* 
Hand Axe 
Brick Set 
Brick Hammer 
Tile Nipper * 
Pick 



Basis of Issue 
1/student 
1/ student 
1/student 
1/ student 
, 1/student 
1/student , ' ' 
1/student 
1/12 students 
1/12 students 
1/12 students 
1/12 students 
. 1/12 students 
1/12 students 
1/12 students 
1/12 students 
1/12 students 
1/12 students 
1/6 students 
1/6 students 
1/6 students 
1/6 students 
1/6 students 
1/6 students 
1/6 students 
1/6 students 
1/6 students 
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EQUIPMENT (continued) 

Space 
Star Drill 
Brace ana Bit 
Level 
Plumb Bob 

PROCEDURE 



Mission 1 



Basis of Issue 

1/6 students 
1/6 students 
1/6 students 
1/6 students 
1/6 students 



1. Use TO 32-1-101, your Study Guiie or class notes; complete the 
following: ^ 

CHISELS: ' 



(1) 




a. 



The three chisels pictured above are: 

(1), 

(2Y ' 

(3> 



If you- wanted to cut a piece of flat metal, wMch one of the 
chisels would you select? ; "" 



c. Before ehisels are stored, apply_ 
protect .the cutting edge from 



and 
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d. When chisels are removed from storage, rust-preventive 
compound should be removed with - 



SAWS: 

a. A crosscut saw i/5 used to cut 
a rip saw is used to cut 



the grain, and 
the grain* 



b. After using a saw, always oil Uie blade .with a 
\ 

c. If rust appears on the blade, remove with a 

and apply a ^ ' 



d. 



. ■ RIPSAW CROSS CUT SAW 

Pip saw teeth are shaped and filed to cut like 

while the teeth o£ a crosscut saw cut like 

=t. The two types of hacksaw frames are: 

(1) . 

(2) . 
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and a 



cutting soft metal. 



blade is used for cutting hard metal, 
: blade would be used for 




In the drawing above, the blade in the hacksaw on the _ 

is installed correctly since it will cut on the 

stroke . • 

When using a hacksaw, there should always be zX least 



teeth in contact with the metal. 



In the drawing below indicate which blade selection is correct 
and which is wrong. 



/T^^O^^W 



(2\ 



(3) 



(4) 



56 



1G0 



3. . SCREWDRIVERS: 

a. The screwdrivers shown below are: 
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• Excessive pressure while- filing, results in 
and „ 



■ : ■ teeth. 




The drawing on the left above shows" how a file is cleaned with 



. Metal 



particles are also removed from a file a^shojtf in the drawing 
on the right with a 



J 
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(7 Name 



Purpose 



(8) Name 



b Purpose 



. ; b * Give the Purpose of' each of the following: 



(1) 



Purpose 



BO* £N0 WRENCH 



(2/ 



Purpose 



OPEN END ASO.CH 



.(3) 




Purpose 



4LLCN WUCNCH 




The types of wrenches shown above are: 

(it . ' • . J 



(2) 
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WRZNCHES: 



aim, - 



(it 



(2) ^™ 



5P. (3) ' 




(4) 




o 



(5) 



(6) 



(8) 



*a. From, the drawing above, give the name and purpose of the 
following: 



(1) Nam< 



same- 



(2) Name 



(3) Name 



Purpose^ 



Purpose 



Purpose_ 



(4) Name 



Purpose 



(5) Name 



Purpose 



(6) Name 



Purpose 
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d. Dirt and grease should be removed from wrenches with 

' * ' ^~ 

Scour rust from wrenches with 

' or 

PLIERS: 

a. In the space provided for each illustration below, give the pur- 
pose of each tool: 




Long-Nose Pliers Diagonal Pliers 



* Purpose Purpose 




Purpose 



Combination Slip-Joint 

Use and Storage of Hand tools: 

NOTE: Test your knowledge on the use and storage*o£ "handtools 
by writing RIGHT or WRONG under each illustration. 






C3 
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WB,3ABR55233-I-9-Pl~ 

LAYING OUT A BUILDING FOR MASONRY CONSTRUCTION. w 
OBJECTIVE:, 

Worlcing as a member of a six- man team and using the assigned materials, area; 
hand tools, and vy[orkbook^lay out a building wiUunji tolerance plus or minus 1/4 inch. 

Equipment . Basis of Issue 

SG 3ABR55233-I-9 1 /student 
TVB 3ABR55233-fr9-Pl 4 1/student _ 

&fr-foot steel tape 1/4 student 

6-foot rule 1/student • . 

2x4 and Lx 4 1/4 student 

Sledge hammer _ 1/4 student j 

- Electric saw 1/4 student 

PROCEDURES 

U, Lay out a rectangular building (see figure 5) 20-feet long and 10-feet wide. 

2. Procure necessary tools and equipment. « 

3. Go to the area designated by- the instructor. 

4. Position the hub stakes. wmm 

5. Set the batter boards as shown in figure 91, SG 3ABR55233-1-9. , 

6. Level the batter boards, B Use either the water hose or -the 4-foot level method, 

7. String the layeut'lines. 

8. Check the layout lines for accuracy, tfse the diagonal checking method, 

9. Use a plumb-bob to trapefer the hub stake points. 
10. Have the instructor check your work, " 

11„ Follow the same procedures and lay out a building with an offset (see figure 6) 

fST" Follow the sampe prpcedures anctlay out a V-shaped building (see figure 7). 
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CONCftfcTC FOUNDATION 
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Figure 5. Rectangular Building 



• 20 



Figure 6 Building with Offset 
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ANSWERS TO SSLF-T3ST 
* DECIMALS - 



/ 



1* A decimal is a number that^ represents a fraction with a denomi- 
nator that is^i power of ten. 

.2. a.. f (30.04 tMrty and four hundredths) 

****** . • 

b. (.379 three hundred seventy-nine thousandths^ 



/ 

f 


c. 
d. 


(1.46 one^aod forty- six hundredths) 
(90.001, ninety and one thousandths) 


3. 


a. 


9,75 


b. 12.3 


c. 7.123 d. .0073 


W 


a. 


.3 


b. .8- 


c .75 d. 2.5 




a. 


1 
4 


b. 2 

10 


200 J 20 


6. 


a. 


.6 


b. 33.85 


c .057 d. 1.6001 


7. 


a. 


25.886 


b. 180.553 


c. 19.39^25 


8. 


a. 


10.18 


b. .6298 


c 446.37 


9. 


a. 


.3093 


b.- .00284 


c. .32012 ♦ 


10. 


a. 


20 


b. .001 


c .5 




171 



I 

t 




x I 

INSTRUCTIONS 
DECIMALS 

.This is a prograrame^lesson on DECE1AIS, It is not a test as one" 
might think, but an easy V /ay to learn at your ofm rate of speed* 
The tw types of programming used in this lesson* are: 
a. Linear — Information, in small amounts, will be p^sented in 

sequence. J£ou will advance from frame to frame, using a provided < 

cardboard to. cover upcoming frames. Do not look ahead at answers. 

IF YOU MAKE AN ERKOR, strike out the Incorrect answer and correct 

it. 

b« Branching — The information given in these frames will be greater 
and you will be given a list of possible answers. . Directions to 
turn to a page for each answer will be found next to the answers. 
FOLLOW THESE DIRECTIONS. Circle the answer .you think is correct. • 
If you have selected an incorrect answer, put an X through the 
incorrect response and circle another answei^^^ 
.READ ALL INFORMATION CAREFULLY. Be sure you understand what is said 
before you attempt an. answer. 

If you wish, you may turn back to any part of the program to- clarify 
some vague point. , 
.Thile working problems in the program, if you are instructed to 
SHOW ALL WORK-, you must wbrk in the program. , Otherwise, you may do 
the work EITHER on scratch paper or in the program. 



ii Continue to page iii 
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DECIMALS 



OBJECTIVES: 



1. Write-in his own words, the definition of a decimal. * 

2, Demonstrate ability to read decimals by matching numerical 
decimals with the appropriate word decimals, * 

3. Write the numerical fonn of given word decimals, 

4, Change given fractions to deciuals, . _ 

5. Change given decimals to fractions. Reduce the fractions to 
.lowest terms, 

6, Hound off given decimals, 
7t Add given decimals, 

8, Subtract given decimals, 

9. Multiply given decimals, 

10, Divide given decimals/ ✓ 



SUGGESTED KEADIMG TIME-r-62 MINUTES 



ma: s 



CLASS 



in 



Continue to page 1, 



» .173 



1. The definition of a decimal is: A number that 

% 

represents a fraction with a denominator that is 



a power of *ten # The definition of a decimil is-: 



a" number that 
represents a - 
fraction with a 
denominator that 
is a power of ten 



2. Being a power of ten simply means that you can 

divide ten into the number evenly. The fraction 
47 

100 ^ ias a denominator of one hundred and, of course, 
tea will divide evenly into it. We know that IOC 
is a power of 0 



10 or te^ 



3. AH decimals represent fractions and in every case 
the denominator is a power of ten. The decimal, 
♦1, represents the fraction . The denominator 
is a of 



power 
ten 



denominator 

power 

ten 



4# The definition of a decimal is: A number that 

represents a* fraction with a • that is 

a of 



4A. Key words often help you remember hard to learn 

definitions ♦ In the definition of DECIMAL, the 

i 

words to remember as keys are: , FRACTION, 
DENOMINATOR, and POWER OF TEN. 
Write the key words that will help you remember 
the definition of decimal. 

. ... > "« 'and' -v - : - 



Continue "to gage 2* 
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fraction 
denominator 
power of ten 



fraction 
denominator 
a power of ten 



[a nuLber that 
represents a 
fraction with 
a denominator 
that is a power 
of ten (or a rea- 
•sonable facsimile) 



5* A decimal is a number that represents a 

* • y 

. with a that is 



6. Write, in your own wrds, the definition of a decimal 



7. Each digit in a decjjaal has a place value and is 
' readliiT a certain way. The places are as follows: 




Tenths Hundredths Thousandths Ten Thousandths Hundred Thousandths 
I The 3 is in the thousandths place, the 5 is in the tojndred thousandths 



place, and the 1 is in the 



place* 



tenths 



hundredths 



8. As you probably have noticed, the places to the 
right of the jiecimal point ^Ctl end in "ths." In 
the t decimal 2-.U6, the 6 is in the , 



place. 



9. A decimal is read like this: (Example) 
35#362— "Thirty-five AND three hundred 
sixty r twQ thousandlHS 11 ^ ^ 

The 2 in this decimal is in the \ 

place. 



2 
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Continue to page 3« 



thousandths . 



10. KHen there is a whole nur.ber and a decimal, the 
decimal -point is read "AND", For example: 6.02 is 
. read, "six AND 'two hundredths". 

vfoen there is only. a decimal (no whole number), 
it is read- without using the word, "and" . For 
- exampl*:. ,06 is read "six hundreths". 

How would "thirty-three THOUSANDTH^" be written 



as a decimal? 



.033 



Hi- RKI3-MEER— When you are reading decimals, the - 

j t * 

decimal point is read "and " except when the^ 
is NO whole number. For example: .5 is read 
"five tenths". 3.22 is read "three AND twenty-two 
hundredths", 

9 

Match the decimal in column A with the correct 

* r* / 

T ' 

wrd decijnal in column B,placing the qorrect 
letter by the v word decimal. ' y ' , 



jSlx hundreds 



^Twenty-five and one 



hundredth 
.Six hundredths 



F our and three tenths 



JTwenty-five and , one 



tenth 
J>'ix thousandths 



Continue to page 5* 



ERLC 



176 



-> , * 



M • 

Very good. 1 You should be ready for a more difficult problem, so 
let's do this one: 

r 

Change ~ to a decimal. 
If your answer is: Go^to page: 

•0052 ' 6A 

.52 8B 



4B 

Wrong} j You add only the nuirib,er of zeros that there aire digits 
in the decimal. There is only one digit in the decimal .7* so there 
will be onlypne zero in the fraction. ' The decimal .679 has 1?hree 
digits* so the denominator will have threes zeros and look like: 



If your answer is; Go to page: 

679/1000 / 16A 

679/000 8C 
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a. 4*3 

. (four and 
thjree tenths) 

(six thousand- 
ths) 

c. 2^.01 

(twenty-five 
and jOn^hun- 
dreota j)v 



i * * — — — 1 - ~ 
12. Ndw, match column A with column B in theVsame 
1 manner. . a 



a. .25 

b. .002 

c. 20.05 

d. l',222' 



Ttfb tyindredtjhs 



. One and two hundred 
twenty-two thousandths 

. Twenty-five hundredths 

, Tv^ thousandths 

.Twenty, and five 
hundredths 

Twenty-five hundred^ % 

One and two hundred 
twenty-two thousands 



|-a- t ~ rif ~( twenty- - 
five hun- 
dredths ) 

b. .00? (two 
thousandths) 

. 1:0.05 

(twenty and 
five hundred- 
ths) 

Id. 1.222 (one 
and t\K> hun- 
dred twenty 



tv/o thou- 
sandths ) 
v 

I HOIK: . • 
Be certain the 
word deciral, 

lends with "ths; f 



When writing a decimal, FIRST and MOST IMPORTANT 1 , 

determine the "place" value (thousandths, tenths 

etc.). This will give you the number of digits 

you need to the right of -the decimal poin't. For 

' y * - ' 

example: twenty-two, thousandths wUL require three 

digits because it is to the thousandths place. It ' 
would be written: .022. Five'fnd five tenths -would 
be written: 5. 5(Remember, with a whole humBer, the 
decimal point is read AND.) ft ° ^ 
How would twenty-five and four thousandths be 
wr 



5- 



Contjinue to page 7, 



178 



6A . 
Wrong. You set your division up incorrectly. The, problem should have/ 

been set uj5 like this: 23/12.000 . 

Return to page 4A and/ do the* division again and place the decimal 

point in the right position^ then select the right answer and ro to the 

page indicated* , 



6B 



-7 — rr 

/ / 



3/4 iS'J*ot correct^ •75=3/4^ ^turn 7 to p^ge 10 andVork the_ 



problem again. Then Select the correct answer and continue with the 



program. 




You^have Misplace^ the decijnal pbint. The. decir/Al poipt /MI7AYS 
£oes" to the extrtme rigtit of the dividend. EXAMPLE: /l2, not /l72« * 
frqm-^w. Return to) page 8Bj rework the problem and continu^with the 

\ * •//' ' ' ■ 

program. v . * 



IT*" 



6D s - 



*Your 4iyi^ion is right, but i 



it is ilk 



necessary to put the CW*t the end 



ofjthe decimal." Turn to (page 4A and continue the program 



Jc 



0~ 



A 



* 



\ 



\ 



q 
u 



6. 



25.004 



. Thirt^n-and four tenths' •would appear m 33.4 . 
Nine and forty»-four hundredths appear as: 



•9»44 



15. Four ten thousandths looks like 1 



.^304 \ 



16. .Write the numerical form of twenty-nine thousandths.! 



.029 



17. Writ^the numerical form of each of^fche following 
word decimals ♦ * * » 



a. Sixty-five hundredths 



h# Sixty and nine ty-$ even thousandths 



c # Three hundred and four tenths 



d, Seventy-Vive 



ten thousandths 



e„ Fifty-eight and sixty-six hundredths 



f • • Forty-nine thousandths 



Continue to page 9# 



! 

. i 

I 



8A 



45 



JOSS is correct for the first step, but each fraction must be in its 
lowest terms. 5 divides into 45 and 1000- thus it can be reduced. 
Go back to page 16A and^duce the fraction, choose the correct 
answer, and go to thi page indicated. • 



8B 



.52 is correct. You^have been changing proper fractions to decimals, 
so now let's change an IMPROPER FRAeTIfiN to a decimal. It is done in 
the same manner, but NOw'the answer will include a whole number. 
For example: | changed to a decimal is - 2/5fo7 . As you can see, an 

'/To" 

* ■ l o 

improper fraction will become.^a whole number, and a decimal (1.5) '. 
12 

Change to a decimal. 

* " * ■ * * 

If your answer is: 
. .17 
1.7 



8C a 

v \ 

You have the 3 ^Sros but what happened to the"l? The decirail .679 
Is read; "six hundred seventy-nine thousandths" so the denominator 
becomes , lpOO. Return to page 4B and sokct the correct ansWS*. 



a # .65 

b. 60.097. 

c, 300.4 
A. •0075 
e # 58.66 • 
f. #6W 



18 # < All Xractionskc^n be changed to a dec&nal by • 
dividing the numerator by the denominator. The 
decimally be carried out as many places as the 
poblem'indicates. Example: £ to a decimal is 

e 

«875 . ~ 

8/7.000 BROKEN INTO STEPS * 

a. Divide the numerator (7) by the 
denominator (8). 

b. Place the *iecii7al point to the right 
v - - of the numerator. * 

c. Add zeros to the right* of the deciiilal 
point as needed. 

di Plaq? a decijnal point in the quotient 
| DIR*£GTLY ovex; the decimal point in 

the division bracket. 

(' » 

e. Carry the quotient out as far as 
necessary. 



m 



Change s to a dec&ual, 
If your .answer is: . 
2.0 
.5 
5.0 



Go to page; 

. ISC '" ." 



If you are reading this paragraph, then you are riot following directions. 
From here on, you "must follow the directions given in each frame 
VERY CAREFULLY , Return to the frame above tod follow the directions 
given there, r*^s- 



9 



/ 



ANj>WKRS TO_PAGE 18A:_ a._.8 _ b._5_.2_ __ Ci .8_ _d. l.£ 4 i 

You have learned how to change a fraction to a decimal, so let's change 
I a decimal into a fraction. The FIRST thing to do is to make the digits 
. J of the decimal the NUMERATOR OF THE FRACTION. The denominator, of the 
fraction will have a one (1) followed by the same number of zeros as * 



there a 



.r^^its in the decimal. For example, the decimal .27 becomes 
the fraction Noglce "how the dfgits-27 become • the numerator and 

the denominator begins with a 1 and two zeros follow, There were two 
digits in the decimal, thus there are two zero* in the denominatoij. * 
Change .7 to a fraction. 



If your answer* is f ' 

JL 

100 



JL 

10 
4 



• A ' Go to page : e 
4B- 

16A 

» 

6B «r 



»o4 




Fine., As you .have. done on this proi^, make sur^ that any faction 
you are working with is i* its lowest terns. ( 
deciwais-to fractions. RmettberTfEDUCE eachWts lowe't terns. 
If you still are* not certain of just how to chan'ge decimal* to frac- 
tions * go back to page 10 and rapidly review. 

Change these to fractions: , 

a. .7000-^ 

i 

b. .009— 

» 

c .75— 

d. .2— , k 



Turn to page 12 for answers. 



11B 



You neglected the decimal point. You must place decimal points * . 
. DIRECTLT UNDER EACH OTHER. The sum will have the decimal poi^ ■ ' " 
carried right down into it from the column being added. .Return to 
page 17A and A the problem again. Remember to put tne decimal points 



under each other. EXAMPIEj 



18.6 •- 
.015 
^.2056.11 , 

\ ltlX 
2075.825 



9 

ERIC 



1S4 



\ 



ANSWERS TO PACE llA; a.J^ b,_2 

•10 



o. I d. 1 

4 ' 5 



Continue your lesson in frame 19 below. 



round off 



19. In many cases, a large cumbersome decimal is not* 
necessary , v In those cases where a smaller gIcLtaI 
will do, you may ROUND OFF the decimal. To make 
a large decimal smaller and easier to use without 
losing a great deal of accuracy\ you will 
- — - ^ the large decimal. 



20. Rounding off involves THREE steps. The EIRStJtv 



are: 



a, Deteimine the PIACE you want to round off to, 
(Tenths, hundredths, etc.) 

b, Look 'FIRST at the number (digit) DIRECTLY to 

-;j , ' 

the right of that place. 

Example: ,176 \ 

To round to hundredths: First look at the^ 

/ -number to the right of tfce hundredths place. 

In this case^it is a 6, ' 

The FIRST number that you will look at when 

rounding .265 to TENTHS is ~ . 

\ (number) 



M 



12 



. Continue to page 13. 



-ERJC ',. 



185 



i 

c 




21. You have the decimal .27364, and you want to 
round it off to tenths. What number would you 
look at. first? .(Circle your choice.) 

a. 2 . t 

b. 7 \ 

c. 3 ' . i 

d. 6 .. .. 

e. 4 



22. The THIRD STEP is: 

* V \ 
If the number to the rjght of the place you are* 

rounding off is 5 OR MORE, you ADD (+1) one to 

the place and drop the remainder of numbers. 

A 



For -example: .176 



This decimal rounded to tenths becomes .2 
because the number to the ri£rt of the tenths 
place (7) is 5 or greater. Also note chat the 
7 and 6 were dropped. - 

Round .0074 to the nearest HUNDREDTH . (Circle your 

, answer.) • 





.01 




b. 


.007 " ""*" 






.1.. 




•u 


.08 





23. When the number to the ri^ht is LESS THEN 5, 

leave the place value as is and \ DROP THE REMAINDER 
OF THE -"NUMBERS. 

Hpund the decimal • .7848 to hundredths. 

(Circle your answer. ) 



a. \78 b. .79 c. .785 



d. .7800 



Continue to page 14. 



1S6 



■\ 



.4 
.41 
.408 
U03X . 
UC306 



f. . 



24. RCMEKBER: 

v 

a. FIRST, look at"t he' number to the right of 
the place you are rounding off. 
*• if the number r is~ 5 or more/ add 1 to the placet 

c. "If less then 5, do "not add anything. . 

d. Always drop the remainder of dibits to the 
right of the rounded off place. 

Round these decisis to the indicated places: 
Tenths: .408062 - . 



Hundredths : 408062 



Thousandths:* # 408062 



Ten Thousandths: ,408062 



Hundred Thousandths: 408062 



• 6419— 



25. Round off the following decimals: 
To Hundredths : To Tenths: 

41.1345— 

.98509-* : 
To Ten Thousandths : 
.29826— » 



1.11181— 




lit 



187 



Continue to page ,15, 



Hundredths 
41.11 
.99 

Tenths. 
.6 

Ten Thousandths 
.2983 

.--i.ma ; , 



26. .If you are NOT having trouble with rounding off, 
proceed to frame 27. If you are and your trouble 
is mainly knowing the "placed", turn to page 2, 
frame 7, and review. If you do hot understand 
how to round off, review or raise your hand for 
assistance , c~ ^ 
V/hen you have, correctea your- trouble, continue 

to frame 27. ^ 

JO KESPQHSE REOVIRED. * " 



27. Round off each of the follow^r«ui$c Vials to 
the indicated place., 

•To the nearest tenth: To the nearest hundredth; 

a « .329— e." .10909— , 

b ' •05— d. 8.3434— \ 

To the nearest thousandth: «. 



e. ^ .2551— 

f. ' 5. 9738— 



To the nearest ten thousandth : 
{. 7.777774— -. 

h. .000891— 

To the nearest hundred thousanath; 

i. .0980653— 

j. 3.000051— 



Turn to page 17A for answers. 
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16A 

Very good. The next thing to remember is: Make sure the fraction 

i 1 

is in its lowest terras. For example, changing the decimal ,5 to a 
fraction, it first becomes ^ Is this in the lowest terns possible? 
Of course, the answer is no* In its lowest terms, it would be \ . t 
Always check the fraction and be sure it is in its lowest terms. 
Try this one now; Change .045 to a fraction, 

s If your answer is: ' Go to page: 

# *• 

• 2 HA 

200 

kl . 8A 

1000 . 

hi ' 223 

100 



In order to change a fraction to a decimal, you divide the numeratdr 
by^he denominator. # You did not do this. In the case of £ , the 
denominator (2) is divided' into tfce numerator (l) like this:^ *\ 



2/!uo 

. « , • 10 . . 

1 v * ' ^ > 

2 changed to a decimal is therefore .5 . ALL fractions are changed 
to decimals in the same manner. 



Change jr to, a decimal. | 



If your answer is: Go to page:-* 

•>750 ' 6D 

.75 * ' LA 



17A ANSWERS TO PAGE '15 FRAME 27:' 
a. .3 b. .1 c. .11 d . 8.34 e... 255 f./ 5 ,974 
g. 7.7778 h. .0009 | i. .09807 j. 3.00005 . ' 

You win now lean, the 2ast four objectives*. How to ADD, & 3TRACT, 



KUimpn,Un) DIVIDiS decisis. Continue below'. 



Adding decimals, is mch the sane as simple whole number addition. 
JChe difference is that there is a decimal point to keep in mind. 
The decimals are put in a column and decimal points are under decimal 
points (see example). ^ The decimal- point is brought down * EXAMPLE : 
.to the sum and the addition i^ carried on just as it is in , 6.3 



whole number, addition. 



.01' 
22.22 
28.53 



Add these decimals. 33.79 +.97 + 2.2 = 

' 'Go to page:* 
36.-96 * ' ~ i 9A . 



If your ansv/er is : 



3498 - 



\ 



113 



17B 



•Aoog. The number to the right tff the division sign- is ^ the ' 
divisor. 

.064 ±3.2 (3.2 is the divisor, np> .064.) '» 
lieturn to page 26 and select the correct answer. ' 



18A ' 

Right, If you want to review before you do the problems below, 
return to page 9, frame 18, read the rules, and then come back andf solve 
the problems. If you think you are ready now, then chang£ each of the 
fractions below to decimals* 1 

5 ' 

b. £2 ' 
10 



c. % 
11 

dr. 21 

10 



Turhto page. 10 to check answers and continue from th 



ere, 



IBB 



- No. Move the decinajl point in the dividend the same number of places,; 
■as you did in the divisor. Example: 3.2/^064 because 32./6T0I. *'' 
Return" to page 26 and select, the correct answer, 1 



ISC 



You set up your problem incorrectly -and had theNdecimal in the 
wrong place. 'This is' what you should liave sVt up for\your division: 
2/1*00 . Hetum tp page ?, frame 18, and determine tJe/correct answer'. 
Then turn to the correct answer page. 



9 
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.08 



191 



1 i 



Right* The /«aifi thing to remember is to, keep £he decimal jpoints « 
lined up under each other f Now Jet^s subtract decisis. The rules 
are t)ve same as they are in .the subtractipn of whole numbers. Just 
as° in the ^addition of decimals, the decimal points must be lined" 
up* under each other. You must also remember that the smaller of * 
the numbers must ftp under the larger , ■ 
Solve this problem: 729V75308 - .0077=* 

If your answer is: - . Go topagfc: 

729.75231 - 2<®\ 

729*7^538 22 



i9B 



.ANSVERS TO PAGE 22*A: a. 66.42* b. .825 If your answers are not 
correct, make the corrections and continue below. * , M 

Kow let 'a^divide decimals. Th$ most important -factor is that the 

divisor must be "made 11 a whole njySber before division Nig^Carted. 

This is done by moving the decimal ift the divisor all the wafr to the 

rifiht. r 



Esc: * .25/T r becomes ^2^. 



Then move* the decimal in t^e 



- dividend the same number of placfes to %he right. , Ex: .25/1.25 



becomes ^2£./12J>. Move the decimal point in^fcftfe i'ollowing 
division problem and solve- . , 



Turn to page 24B f 



19.,. 



\ 9 

ERIC 



19^ 



I 




Right. REMEMBER: The divisor is Co the right of the division sign.' 



Solve these problems and show your work . 

a. 4.9 + .007=^ b. 1179 + 13.1= c .02925 + 2.25= 

WORK HERE - - 

a. b. c. % 

V 

Go to page <.33 for answers. 
Remember when you wA:e told that decimal points must go under decimal* 

; s 9 
* t 

points? Well, the error you made was because of the decimal placement.- 
A good way to remember the decimal points is put them on the paper • 
fir$t (in a column) and then put the ^numbers down. Also remember 
to put the decimal in the answer DIRECTLY under those in the column. 



Go back to page ^9A and do the' problem again* 


— ■ % 


• • ' ■■; : 




No. DO NOT ADD an extra zero on the right of any 


answer. If you need 


zeros to make your digit count correct, they must 


go to the left of 


r the answers. For example: .2 x .002 will equal i 


.0004/ not .4000. 


Return to page 23A and select the correct answer. 


»• » - 


- 20 


* 
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->1A • .* . 

YoUr decL-iial point should have been placed like this: f 

. ' ?' 

• ' 3.217 , _ • 

* < x .L71 

■ 3217 
/ 22519 
12o6u 
1.515207 

If you^had^it any place else, return to page 22 and read the rules 
again. 

If you did it correctly, do the- following problems by placing the 
ueci;.al points correctly in t,he product. 



a* .0035 * b. 22,222 ■ 

x 3.28 x ,11 

230 22222 
70 . 22222 

1 



Turn to pa*e 23 A • 



21B 



here are nore than two digits in the decimal .Q/+5, -Zero IS a digit, 
That makes, three digits in this decinal. You should use the sanSe 
number of zeros as there ared%igits aid male the denominator 1000. 
Return %q pa/>e 16A and" select the correct answer, 

N 



21 



194 



V 



V 



flight • You are now ready for multiplication, Jecixaa^s are multiplied 
just as whble.^mfaers are, except you have a decfnal point to" put ^jflv 

tfie final answer (product), DISjfjEGARD the decimal point in the firsl^* 
fr./o steps # A sample problem is broken into st-eps to clarify the .process, 

?nOB T 3!: .15 x 1.10 « - * * : • 

a. Place the larger number OVER the smaller. Ex.* 1.10 > 



Multiply jusVas. you do in whole numbers. Ex. fc 1.10 

*550 

rr*- > UP- 

165© 



c/ Count the number of ' digits to the right of the decimal points in 
the, factors >of the problem. Ex. 1.10 and .15 = "4 digits to the 
right in this case. . 
* * ■ . . 

d. Count off U places TRCfl THE RIGHT in the P.TDIXJCT, and place a x ' 
decimal point. Ex* . 165ft " (product of this problem) 

— r > 

_ i. _ < _ 

Ar other example: t?.l x 10,21 (would be set up ar.u solved like this): 

j ' 10.21 , 

x 3.1 . 
■ 1021 

.31 ♦ 651, product 



Place zhe 66CII1kL i-OEIT in the product of this problem; 

» 

3.217. 

x .171 • , „ 

3217 ' 
22519 . ^ 
■ 12868 

. ^ - 15152C? ■ . - • 



f ^ 

c 

—I 



.Turn to page*21A. 
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23A ' , ' ; 

AJJSWERS TO_?AGE 21A: w a._.0UA80_or_ ..Oll/^ J^2.UM2 
Let's try another .to make sure that you have the decimal point 
placement down pat. Solve this one": ,55 x .003 = 



If your answer is: Go /to pane: ' 

.01650 . - "20C *J 

.00165 ' 24A- 

23B . ' • ' • 
AKCWEIS T0_PAGE 20A:_ ^ £00 _.b._90 c._.013_ 

Solve these problems:. , (SHOW ANSWERS*) . 

a„ 289..0038 + .992763 « « • b. .3928 - .02867 ■ 

c. .42 x 3.7 - ■ d. h, 32 * .0036 = 

WORK ON SCRATCH PAPER. 



Tum to page 25.- 



23 



198 



1 



ERIC 



24A 

Very good. 'Care must- be taken with your arithmetic.- -It- Is always 

a /jood >idea to CHECK your multiplication and addition. This is ::here 

'■»»*•* , , 

most of the errors 31% faade, vdth a few being made on the placement 
of the decimal. point. ' 
let's try two more. After completing them, check your arithmetic 
and decimal placement. * 
a. 332.1 x .2 = v b. .55 x 1.5 = 



TURN TO PAGE 19B. 



.24B* . . # 2 > 

3.3/Tro becores 3^/£y6 by moving the decimal point one place. 

When the divisor IS a whole number and the dividend is a'deciral, * 

such as 33/6.4, you do not move the decimal point. Sdjnply place the 

- decimal point up in the quotient directly over the decimal point in 

the dividend j then divicfe. For example': 275/3 \kk 

Solve this: 26/771T 

The answer to the problem above is : (Circle your answer. ) 

a. - 3 

b. .3 • ' . 

c. .03 



Turn' to page 26. 



2U 
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* 




a. 289.003800 < b. .39280 
+ .992763 ' .,t7fott7 
289.996563 ' .36413 

•* 






1200 

e « »A2 d. 36/43200. 
x 3*. 7 ■ 36 

294 ' ' .* 72 
? 126- . • • - 72 
' 1.554 . -. 

• * 


> 




Tf •you missed, anv of* "hVi p<?p ( nr»oV»lpmc cm +m + Ua n * ,4 

/vu iu t^^vA aaij UA vilCOC £Ji. U U JLcIQa j gu X/V vIlG paly OX U«i6 


program 


4 


"tilcLu teaches that t.VDP of nw>Mpm onH roa H 4- V10 m 

J? 


IribN 




Wffecti /our error, me pa^es t>aat» tea.cn each runetion a-tp 


listed 




below* - ' 






ADDTTTOM ^Po fta i7A\ 

cujui.1 ^.rage,, i/A) 




• 


SUBTRACTION (Page 1$A) 

. • ; 

MTTLTTPH TPATTHM /'Do^ ^>o \ 

iiujj x ii j. u£j ^.rage ) 










-DIVISION .(Pages 19B & 26) 




m 


This conpldfces your lesson in decimals. Working partial numbers is . - 

V 4 




easier when you use decimals rattier than fractions, so this 


lesson 


• 


is very important, ' s 

< 






A Self -Test begins on page 27. 

. / 1 

• v • 












: , * 




• 







26/7^8 solved is: 26/778 ' 

a 

If the dividend IS a \A\ole number, Ex: 1.3^/25^ > add zeros and move 

the decimal point. Ex: 1.32/25.00 . When the decimal has been moved 

as appropriate, then place a decimal point in the quotient directly 

over the point in the dividend, Ex: 2.5/.ltOO'and solve* 

' '♦OA 
Example: 2 .J/. It 00 

NOTICE HOW THE QUOTIENT IS .04 AND NOT .4. THIS IS BECAUSE 25 GOES INTO 
10 ZERO TIMES, AND INTO 100 POUR TIKES. ' . 



Solve the problem ^below: 
.064 + 3.2 = 

If your answer is: 

' 50. 
.O64/3.260! 



.2 

"3.2/7564" 

.02 

3.2/^064 



? Note: + is the .sign for division 
and the number on the rjght 
is always the divisor. 



Go to page: 
17B 

18B * 
20A 



26, 
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SELF-TEST" 
• DECIMALS 



1. Urite,in your own words, the definition of a decimal. 



4- 



2. Hatch the numerical decimals in Column A with the appropriate 
v*>rd decimals in Column B. Place the letter from Column A in 
the blank next to the correct word deciral in Column B. 



A 

a. 30.04 

b. '.379, 

c. 1,46 • 

d. 90.001 



B 



One hundred forty-six 

Three hundred seventy-nine 

thousandths 

Thirty and four hundredths 

____ _ Ninety-one thousands 

- Three hundred seventy-nine 
thousand 

One ' y and forty-six hundredths 

Thirty-four hundredths 

' . Ninety and one thousandth* 
Write the numerical fonn of the following word decimals: 
a. Nine and seventy-five hundredths 
b # Twelve and three tenths ' 

c. Seven and one hundred twenty-three thousandths ] 



d # Seventy-three ten thousandths 



4« Change the fractions below to decimals. 



a. 3_ = 

10 

b. h. " 

- 5 



/c 3_ = 
4 

d. £ = 

,2 



5. ' Change the decimals below to fractions. REDUCE TO LO'.VEST TERMS. 

a. '.25 = * c. .105 - • * 

1 b. .9 ■- . d. .35 = 

6, Round off the following decimals as directed. 



NEAREST TENTH 



a. .6354 - 

NEAREST HUNDREDTH' ; 

b. 13.S467 - 



followii 



7. Add the following decimals: 

- a. 9.37 + 15.756 + .76 = 

J » 



NEAREST THOUSANDTH ; ■ 

c. . .05671 -* 

NEAREST TEN CTpUSANDTH: 

d. 1.60006 - 



b. 69.333 + .12 + 111.1 



. c. .0055 + 7.02 + 12.367 = 



ERIC 
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6, Subtract the following decimals: 

a. 13. U - 2.96 = 

t 

' * » 

» * 

b. .7068 - -.077 = 



) 



c.« 447.3 - .93 = « 

9. Multiply the following decisis: . 
a. ,03 x 10.31 = ' 



/ 



b. .71 x .004 = 

» V 
c 1.51 x .212 =* 



10. Divide the follov/ing decinals: 
a'. .08 ♦ .004 = 

b. .00344 ♦ 3.44 = 
' c. .04 + .08 = 



END 



J 



Answers to the Self-Test are found on page i in the 
front of the text. 



2$ 
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ANSWERS TO SELFVEfiST 
DECIMALS 



( 



1« A decimal is a number that represents a fraction with a 'denomi- 
nator that is a power of ten. 
2. a. (30.04 thirty and four hwidredths)' 

b. (.379 th're^ hundred seventy-nine thousandths) 

c. . (1.4.6 one and -forty- six, hundredths) 

d. (90.001 ninety- and one thousandths) 



3. a. 9.75 

4. a. .3^ 

5. ' a*^l 

. 4 



b. 123 
b. .8" 

10 



c. 7.123 
c '.75 

c. _21 

200 



} 



' 6. a. .6' b. 13.85 c. .057 

7.' a. 25.886 b. 180.553 c. 19.3925 
b. .6298 c. 446.37 
b.-. 00284 ' c. .32012 
b. .001 c. .5 



d.- .OO73 
d..2.5 

<*. i 

20 : 

\d. 1.6001 



8. la. 10.18 
9* "a. .3093 
10. a. 20 



/ 



r 
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r 

INSTRUCTIONS ' . . . - 

DKCIItALS .. ' ' . 

This is a programmed lesson on DECIKAIS., It is not a" test as one 
digit, think, but an easy way to learn Sit y^tfr own rate of^speed. 
The t\*> types of prograuoning ,use& in tHis' lesson ^re: 

a. Linear — Information, in small amounts, will^^eTpresented in ' 

# ■ 

sequence . You will advance from framfe to f ram?, using a provided 
cardboard to* cover upcoming, frames. Do not look ahead at answers. 
IF YO'J MAKE" AN ERROR, strike out the incorrect answer and correct 
it; ' • , 

b. Branching— The irif6rmation given .in- t^hese fraries vd.ll.be greater 

* i 1 

* i 

f 

and 'you will be given a list of possible answers. Directions to 

curn 'to a jiage for each answer will oe found next to the answers. 

iFOLLCW THESE DIRECTIONS. Circle the answer you tiftnk is correct. 

^f you have selected an indirect ansv/er, put an X through the 

st incorrect response and circle another answer. 

READ ALL niFOilMATIOft CAREFULLY. Be. sure you uncefrstand what is said 

before you attempt an answeV.' 

* * 

If you wish, you r:ay turn" back to any part of th^ program to clarify 
aome vague point. 

While working problems in the program, if you are instructed to * 
"SHOW ALL WORK, you must work* in the program. Otherwise, you may do 
the work EITHER on scratch' paper or i^the program. ' , * 



4-. - 4L_ 

\fi < ' ^ Continue to page iii 



rag 



1. A fraction is a part of" a whole. Jisa fraction 
ancT therefore is a par^of a 



Ufhole 



2. Part of a^whole is the definition of a 



fraction 



3. Hie definition of a fraction is stated as: 
. of a 



part 
rwhqle 



4# Define a fraction* 



J part of a 
/Ivhole 



5. Fractions have two parts— a numerator (above the " 
line) and a denominator (below the line), 

' Example: 2 —numerator . 

- 8 -denominator 

In the fraction £,the number 3 below the line is 
! and the number 2 ab^ve the line 



the 



is the 



m I denominator 
Inumeratbr 



6. AH fractions have denominators and numerators. 
In the fractions | and ~*the 3 and* 12 are * 



and the 2 and 11 are 



Continue to page- 



.( 1 



208 



F*ge 2 



2A 



[Wrong! 12 x 3 = 36, but you must now do step 2. Add this product (36) 
to the numerator.; retain the denominator to get the improper fraction. 
Go back to page 11, Frame 29, and select another answer. 



I2B 



INope! Tou will .still have tc*-go-ta lower—tenns^-Tou-reduced-by- 



j dividing two into the numerator, and denominator but you must now find 
a number to further reduce & and then you J 11* have it. . Return to page 
16A, select the other answer, and continue. 



\2% 
■2 . 

|r is the correct answer. 

■Now try another problem. XL 2 

8 • J 

If your answer is: . 
1 

.'4 



4 or i 



Go to page: 
. ISC 

> 

26B 

28B . 
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denominators 
.numerators 



10 



a. k 

b. 2 

~d7~rr 



16 denominator - 

Tells (indi- 
cates) how many 
parts the whole 
has been divid- 
ed into. 



2 
3 



Page 3 



7# The denordna1(for tells how many equal parts the 
whole' has been divided into. In the fraction 
the denominator indicates the v/hole'has /oeen 



divided into 



equal parts. 



8. Under the figures below, write the number that 
would be used as the denominator of a fraction. 




00' ® 



a. 



b. 



d. 



9. In the fraction below, circle the denominator and 
explain what it indicates . 



10. The numerator (number above the liije) of a fraction 
shows "how many parts of the whole are being 
considered. » In the fraction §> the numerator 



indicates that 



parts of the whole are being 



considered and the denominator indicates that the 
N nhole has divided into " equal parts. 

21. In the fraction jj^the number of parts being 



considered is 



and the part of the fraction 



that tells' us this is called the 



. 208 



t 



Page 4 

Vfrong! 1-hiltiplication and addition are correct but you must place 
this sum over the denominator of the fraction. Return to page 11, 
Frame 29,and select another ^Jiswer. 



4B \ 

Right! Now try .this. Reduce ^ to its lowest term. 

If .your answer is: * Go to page: 

* 1 . — 



6B 



jL 
28 



Noi You forgot to obtain the reciprocal of the divisor 
(invert the divisor), before you multiplied. Go back to 
page 27, frame 57j review the procedure again, then rework 
the prbblem .from frame 59 again and select the correct 
answer. 



203 



I 13 

numerator 



numerator 



b. 2. 



Page 5 



12. The number of parts being considered, is indicated 



by the 



_ of a fraction. 



13. Under the figures below, vrite the fractions. 
The number of parts being considered are shaded. 




m 




a. 



b. 



d. 



14# In the fraction below, write what each number is 



called and what it indicates:" j 



7 ~_ 



6 numerator. 
Indicates how 
many p^rt» of 
the whole are 
being consid- 
ered 

7 denominator* 
Indicates how» n&nj 
equal parts the 
whole has been 
divided into. ■ 



l£# There are three types of common fractions— 
proper, improper, and -mixed numbers.- - The three 
types of common fractions are nixed numbers . 
— I . *nd j ■ • fractions. 



i 



proper 
improper 
(either order) , 



1 16. The difference between proper and improper fraction 5. 
is the size of the numerator. ' The numerator of an 
improper fraction, is always the game as or larg er 
than the denominator) therefore, in a proper frac- 
tion, the numerator is than the 

denominator. 

Continue 'to -page 7 



210 



Paje 6 
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Correct. How change 15 j to an improper fraction. 
* ' If your answer is: Go to page; 



26 
5 

21 ■ 
5 



8A 
10A 



6B \ ■ 

Good! You night have started with dividing by two (2) and doing 
several steps, but Ik divides :pto 14 and 56 evenly. , To reduce an 
improper fraction such as 7 or •£ > you simply divide the denominator 
into the numerator. Reduce 2 to its lowest terms. 



If your answer is: 

1 

ik 

5 



Go to page:. 
10B 

12B " 
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smaller 
(less than) 



Page 7 



numerator 
smaller (less) 



numerators 

are same as or 
greater (are 
the same as or 
larger) 



17. | is a proper fraction 'because the 

is . than the denominator. 



A 8 

18. j and - are 'improper fractions because the 



are 



.than the denominators. 



mixed number 



19. In the list below, place a »P" by the proper 

fractions and "I" by the improper fractions. 

a. 12 l 
17 C ' t 



20. A mixed number is a whole number combined with 

a proper fraction. 3 £ is a whole number (3) and, 
a Proper fraction therefore, 3 | is a 



21. To review definitions, match 'the following types of 
fractions with the correct statement or statements 
by writingjiheaetter of the statement by the 
number cf the fraction. A^C letters are to be used. 



1« Proper fraction 

2* .Mixed number/ 

3. Improper fraction 



A # Numerator greater 
. than the denominator 

B« Numerator l£ss than 
the denominator 

C. Whole number and a 
jSfcper fraction 

D # Numerator equal to 
denominator 



Continue to page 9< 



.218 



-8A 



Right! -^j is correct. Yoa can check your answers by changing 

\ i 

the improper fraction baqk to the mixed number. Change 1< to 

an improper fraction and check ypur answer. 

/ 7 1= _ : r * \ ■ . - 

/. 4 (ihprouer fraction) (nixed number) 

Go to pa~e 13, Frcne 30, to check answer and* continue from there. 



« 



8B • ^ / . - . . . ; m 

You reduced — but not t* the lov;est tejrns. Retuxjf to page AB'and 
find the number that will* reduce the ^ and then you'll have the 
correct answer that v/ill allow you to continue* 



4 



\ 
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D. 1. 



22. In the list below/ place a »P» by the proper 
f ' ( fractions, an »I» by the improper fractions, and 

a' '»«H»» by the mixed nunbers. 

» i ♦ 

\ . * ' 29 



/ 



10 



23. An improper fraction can be changed 1o a mixed 
number by dividing the -denominator 'into the 
numerator. The fraction |1 can be changed to a 

mixed number by dividing the numerator J 

' '* k (number)' 
b 7 the denominator.* 



2k. To change the improper fraction ~ to a -mixed 

.10 

number, follow tv$> steps: • (1) Diyide the numerator 

by the denominator to got* the whole numbe«: 

2 the whole number ' 
. . 10/21 . 

1 the remainder 

(2) Place the remainder over the denominator to 

«et the proper fractions ~i the proper fraction. 

- Then ^ 1j . 

10 



(mixed number) 



25. Nov change* the iiaorooer fraction — to a mixed 

' * • J: 5 • . 

number. Show your work. / 7" 

' (miaed 'number) 



Continue to pa^e 11 
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10A 



Wrong! You forgot to add the 4 numerator to the oroduct of the whole number 

[t^mes the denominator. If .you now see your error, go back to page 6A and 

U • * 
select the other answer and follow di*4ctions. If you need the rule again 

return to page 11, Frame 28^and start again- from there. r 



10B 



No.... To reduce an improper fraction, you simply change i% to* a whole 
number or to a whole number and\a fraction (mixed number) by dividing 
rthe numerator by the denominator. Now* go back to page 6B and reduce 
properly. 



10C * # - 

Negative. You have simply added numerators, retained highest denominator; 
anc}> reduced. You must change to equivalent fractions. Re-read pile 6n 
page ly\ Frame 40, and rework p/^blem from page' 19, Frame again. 



5/2? 



26. Try knottier. Change ^ to a mixed number. 



1* 



(mixed number) 



I 4 ii — lf you 

I missed this one, 
re-read and re- 
work Frames 22 
thru ,26, then 
continue. 



27. Ah Improper fraction can be changed to a mixed 

number. So can a mixed number be changed to an 

improper fraction - Therefore, an improper 

fraction is interchangeable with a . % 

number • ' "~ " — 



mixed 



28. Changing mixed numbers to improper fractions 
requires three steps: Example: Change 4 \ to an 
improper fraction. 
Step - 



(1) Multiply the whole number by the denominator 
of the fraction, - 4 x 5=,20 

(2) Add the product to the- numerator. 20 + 3 » 23 # 

(3) Place the *sum over the denoioinator of the/ 
fraction. 

Then k\ m ' 

(improper fraction) 



29. Change 12 2 to an improper fraction. 



If your answer is: 



Go to page: 



■ . ■ ■ . <T ; 

4 % 






• 

-> 

i'are 12 ' , 






I * • / f 
I12A . " 

1 o • • 


• 




Ji.o. - can be reduced to | by aividxn/; two (2) into "both the nuneratar - 
1 > * * 






land denominator. Eer.eir.ber the rule, a fraction- is in iob lowest terns 






■only when tne number one (1) is the only number that divides evenly into 
i * * 


i 




■ both the nur.erc.tor and denominator. Return to page 13, Frame 31, and select 






Ithe correct answer, t 
I * * 






1 • ^ 
I * 

12E 

\-j — ■= « ^ 




• i 


1 r is correct. If v/e ask you to reduce the fraction 7-,. would you answer 
2? You would have .been correct 'there, too, ' How turn^o top of page 1$, ^ 






r ra.u>& anu conuLuue one program* * 






* > * 






V 

12C , • «• 






• r »» 


^ 




No. Vo^tye added numerators but have not changed "fractions to 






eauivalent fractions. Read rule a,?ain on pase, 17 s /Frame -LQ 3 then 


✓ 




rework problem on pace 19, Frame 43. Select another answer. 




f ■ 1 




k 

v • ■ • • 


1 

' 1 

r 1 




1 
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V 



Page & 



■ j 



j-.If you -came to* this page directly from the previous page^ou have not y - 
Tfollowed the directions given in 'the^ previous frame. From this point 
(unless otherwise directed) in the lesson, you will proceed by the- 
scrambled method. Do Not read the frames in "sequence, but after ' - 
selecting an answer, refer to the proper page 6r frame as directed. 
Return to page 11, Frame 29, check you£ answer, and 'refer to the page 



as * directed* 



7 i 22 
A s if 

1 22 / 



3C-. Change each of the following . improper fractions to 
«> * 

mixed numbers and * the mixed numbers to improper, * 
fractions: - 

1^ * C log \ 



3i. a traction as^En=i^s Invest terns when the number 
one (1) la the p^^umbjjr that divides evenly .intc 
botfo the numerator and-denomihator. >(NOT35: ' Jivid-I 
ing both- the numerator and denominator bsr the same 
"'number does not change the value of the -fection) 
Select the-?raction below that is in. its lowest • 

> . £erms,„ 

* ♦ 

i ' » - * If your answer is : 



V 



\ 
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Page U 



6 • ' ' ' " 

be further reduced, Three (3) is the" largest number^fchat 



Wrong! - can 

divides evenly into both the numerator (6) and ihe' denominator (9). |» 
then,*educed to lowest possible- terms, is Nonreturn to page ,13, ' 
Frame 31, and select the correct answer. 



) 



1 . 



Right! 1 j- is the correct answer. Try another, reduce to lowest terms. 



Add i 

-2 2 5 20 



If your answer is: 
10 

20 , 



Go to page: 
18B ' 

20B 



7 



213 



Rage 15 



You came^ fro© 
page 12B. 



denominator 



add 

subtract 
(any order) 



'32. Reduce ,each of the following fractions to lowest 
terms* 

* *64 = 
c - 72 



33. To add or subtract fractions, they must be like 

fractions. Like fractions have the same number, 

*» 

for a denominator. -Z+r-^or-Z--^. 

12 22 12 32 

are like fractions- because they have the same 
. number far a 



34* Fractions must* have like (common) denominators 



befcre yotr can 



or 4 



them, 



35 • #hen fractions, have common denominators, you add<- 
or subtract numerators and retain the common 
denominator ♦ * 

Exan?£Le5 = M reduceci ~ \ - 

* 

. reduced = ^ . 



36 # Before fractions with unlike denominators can be 

added or subtracted, they must be changed to 

their lowest comaon denominator (LCD) # I£D is • 

the lowest number that ie- divisible by each 

denominator. Example: — + -i or - - — 
o ^5^20. 5 20 

The lowest number divisible by each denominator is 



20; therefore, 20 is the' 



Continue to page 




22,Cf 



Page' 16 



16A - 

y is correct. One (1 Vis 'the only number that divides evenly into both 
3 and 7. 

Lets try a larger fraction. Reduce to its lowest terms-. 

?4 



If your answer is: 

2i y 

. 27 * 
2 

• . 9 



Go to page: 
2B 

» 

4B 



16B * 

No. * Not quite. Your addition is* correct but you must have overlodked 
tte "reduce answers to lowest terms." Go back to page 19, Frame 43, 
reduce, and v pick the Correct answer. 



16C ' 

is wrong. You borrowed one (1) from l6,which gave you the fraction 
j^jbut now you must add ~| + ~, then do your subtraction* Return to 
page 20k, rework the problem > and select another answer. 



ERLC 



221 . 



least or 
lowest coniaon 
denominator cr 

(LCD) • 



Page 17 



56 



A) 



LCD 



4 

42 



a. 36 

b. ■ 49 . 



37. Again, the lowest number divisible by each denom- 
inator of fractions to be a£ded or subtracted 1 is 4 
called the 



38 # Determine the lowest common denominator (LCD) for 
these fractions; | + i 9 the LCD is . 



2 
7 



42 



, the LCD is 



39. Find the LCD for the fractions belom 

*' + £ the is . 

b, k . -1, the LCD is . 



<4o. After the LCD has been determined, change all 
_ fractions to equivalent fractions, of the same 
denominator j then add or subtract. Example : 
7 + 42 ,the LQD is To change | to LCD 
42: Divide 7 into 42j the quotient is 6. 
Multiply 6 by the numerator 2 and place th? prod 
uct (12) over th? LCD. I«jr|. Now we can 

' add ' 8 + 4l = H^ Uc ^ is 42 ' • 
Change the fractions below so they have tte 

sane LCD # 



mm I** 



Continue to page 19 



,...222 
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You -have the correct fraction but made a mistake in the addition of 
whole numbers. Now return to page 22B and work the problem again.- 
Do not just pick the other answer without first re-working the ' * 
problem to find your error. 



18B 



Incorrect. Ybu'v^made a mistake someplace in changing fractions 
| to equivalent fractions of the same denominator. Return to page/ 
17,, Jrame 40, re-read the rule, then go back to page 3$B and choose 
the other answer. 



•V3 



18C 

■J is wrong. You did not obtain the reciprocal of the divisor. 
- inverted is - and the Reciprocal of 2 is also 3. 

Jo back to page 2C, rework the . problem, and select the , 
correct answer. 



Page 19 



a.Jt + JQ. + _i 

12/ 12 12 

b * 15 -25 



* 81 + 81 + 81 

b. 22.35. 

• 40 40 



&t reduced 
81 

is & 
81 



7 reduced 
40 

is_2 
40 



41. Find the LCD and change the fractions below to 
equivalent fractions. 



8 



42. The rule again fcr adding and subtracting frac- 
tions. (1) Change fractions to conraon denominators 
(2) Add or stibtract numerators, (3) Keep common * 
denominator. (4) Reduce answers to lowest terms-; — ' 
At your left and below are the LCD problems from 
• the last frame. Complete the problems. 



a. -2+ JL+& = 
81 81 81 - 

b. '22 - 2£ = / 

40 40 



reduced 



reduced 



43. Does it all come back to you now? Solve this 
problem and reduce answer to lowest terms. 



-2+6 +JL . 
28 7 14 



If your answer is: 

x 28 v 

12 

• 2§ 

2. 

7 



Go to page: 
14B ' 

ioB , 
• '22C 
IOC 



You came from 
page 24A. 

a. ~\ 

I 



13 h 



d, if 
4 



EHiltiplying two or nwre fractions, multiply 
numerators of the fractions to obtain numerator 
of the product. lb obtain the numerator of the 

o 

product in the problem £ x ^mult/ply 

. * - (number ) v 



times 



D 



(number) 



Continue to page 21 



Page 20 
20A 

Very good. WorW the follovring problem fay subtracting ndxed numbers, 

/ « 

/ 8 3 

Reduce answer to lowest term # 16 - 15 4 = 

/ ±5 5 

If your 'answer is: Go to page: 



1 ^ p2A 

x 15 ' • i ^ 



15 



24A 



25 16C 
can't be solved 26C 



2QB • ^ v 

Goodr 1 ^ is correct. Now try one on subtraction and reduce answer 
to lowest terms*. ^ - ^ = 



If your ansvter is: ' Go to page: 

.-/ * 

A 

39 33A 



20C "\ • 

No. 6 r£ is incorrect. Again you forgot to invert the divisor. The 

1 7 6 

divisor 1* £ is changed to g and inverted is y # Now go iback to page 

28B and select another answer. 



r 

2 



2x4 
13 x 5 



[numerator 
I denominator 

- \j£ ' 
15 



' 200 
•8 

reduced = 25 



Page 21 

45. ' Like the numerator, the denominator of the product, 
is obtained by* multiplying the denominators of the 
fractions* In the problem |x | , 'the numerator 
of the product is obtained by multiplying 

■ = t±mes and the 'denom- 

. inatcr is -obUined^y-multipljdtne-^ 
times ' " 

46. The rule, then, for multiplying fractions is : 

"Multiply numerators of the fractions to obtain 

the °f the product and multiply the 

denominators to obtain the 0 f the ' 

product." .Solve this problem: 

, f*2 = 

35 • 



) "~ 

47. The word' "of" .is sometimes used in place of ths 

multiplication sign f- of 15 - 10 can be 
written as | x ±1 = 2£ = lo. Solve this problem" 
and redjice: | of 40 - reduced . 

48. If the problem contains more than two fractions, 
multiply all the numerators and multiply all the 
denominators., Example: 



f *|'*J *£"IB& reduced ^ 



Solve this problem: 
5 7 2 



reduced = 



Continue to page 23 



er|c 
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Page 22 



22A 



You've forgotten the rule on borrowing. 16 ~ = 16 = 15 %L 

15. 15 15 



- 15 4 = ' 15 -2 = 15 -2 

5 ^15 3 15 



-2 



You cannot subtract r£ from so you have to borrow a whole number 

±5 -15 

(1). 1 = j|>which you now add to the Don ! t forget now that you 

borrowed a whole number from ~16. Go back to page 20A. Re-work the 
problem and select the correct answer. 



ERLC 



22B . 
Good. Now far the rule for adding and subtracting mixed numbers t 
1. Change fractions to like fractions (LCD). 2. Add/subtract the 
fractions. 3. Add/subtract the whole numbers. 4. Reduce answers to 

lowest terms. Example: 1 \ + 3 and 7 \ - 4 i . - 

' J Jud 2 5 



V 



ll.l Jt 

• 3 12 

+ 3^=3^ 
.12 J 12 



4i£=4+l-2 = 5i 
12 12 4 



, 1 = , 2 
- 4 5 4 10 

3 -2. 
J 10 



Now add these fractions : 7 ^ + 6 
If your answer is: 

• 9 



Go to page: 
18A 
~20A 
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! reduced = -Ji 
35 



cancellation 



Page 23 , 

49. "Cancellation?' is a "short cut" Used in multiplying 
fractions. The short cut in multiplying fractions 
is called , • * * 



50. Cancellation is muclj the same as reducing. The 

first Istep is to select a numerator and. denominator 
that can be divided' evenly by the same number. The] 
problem ~^ x | x J± can be reduced to:.j| x | x jL 

' - 5 1 f i 

The next step is to multiply the numerators' and thej 

denominators, i x I x 2, = JL reduced is . Solve 

• " J. 5 25 . 25 * 

the problem belov; by cancellation. Show work. 

S x 7 x 5 ■ — • 



1 1 

1^4 = JL 

2 1 



51. When you use the cancellation method, the basic 
principle is: Dividing both the numerator and the 
denominator by the same number does not change the 
value of ^ fraction. The value of a fraction is • 

not changed when the and the ; 

- are i i , by the same number. 



numerator 

I denominator 
(either order) 

I divided 



O Q * * * 

52. In the problem x p the 2 and 8 can be cancelled 



by dividing each by ■ 
cancelled, by dividing each by 
answer to the problem ^hen, is 



and the 3 and 15 

' The 



Continue to page 25* 
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• * * * * ** 


* 




Page .24. 




i 

* 


Very good. The id6a here was to see if you remember how to borrow. 






Solve the addition and subtraction problems below # Answers must be \^ ^ 

in lowest terns. , 






. 7 3 > ^ 

Go to page 19, I^rame 44, to check answers and continue from there. 






< 


1 / 




24B ' / 

' ' ' L '•. 






5 is the correct answer. Try one .more. Vj / * 


• 




If your ansv/er is: Go to page: 
if 29B 

16 f 1 30A ' • 

7 28A 




* 


1 

♦ 

* 


t 

* 
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* 







A* 



J. 

120 



1 10; 



3 



1 F 




1 5— 3 
15 



2 

ans. — =. 



ftge 25' 

53. In the problem ^oc ^ x 4, the 10 and 50 are 



13 50 * 21' 
cancelied by dividing each by ■ 

13 and 26 are cancelled by dividing each by 



j the 



_J and ^2. C an be reduced to 



Now solve the problem', showing your cancellation. 



13 50 * 21 



54. Solve the following problems, using cancellation 
where applicable. Reduce answers to lowest terms. 



u 12 „ -8 8 
b - 16' x 2l x 10 == 



la. -I 

1 75 



55. In order to multiply fractions and mixed numbers, 
-»>the mixed numbers must be changed to improper 



fractions.. 



Example: 2 |'x | x 1 1 yS21 be "changed to 



1 1 

2 X | X f = 4 reduced is * - 

2V 1 % ^ 



ggiXf the fonowing problems, using cancellation 
where applicable, and reduce answers to lowest - 
terms j 



1 
3 

1 



a. 3fx 5 |x i 2 = 



8, 



b... 4 Jx 3 jx 2 § = 



c.„ 2. of 80 = 



I' 



Continue to page 27 



0 . - 

ERIC 1 ; 



230 



rage 26 - - 

35 - ' i 

I Hot quite. is an improper fraction and for the answer .to-be complstelyr 

[correct (lowest terns), you oust now change your answer to a mixed number. 

I Return to page-28B, recheck your work, and reduce answer to lowest terms. 



I26E - \ • > 

4 or 4' is incorrect. -You obtained the reciprocal of the* 
Lvids.nd. You're to obtain the- reciprocal of the -divisor 
and cheh -proceed as in multiplication^ Now go to page 2C, 



rework the problem,-' and^ select the correct answer. 



-4= 



26C , ' ' . 

You've, forgotten the rule on borrowing.' True^ou can't subtract~l5 -2 
from 16 — unless you borrow. .Why not take one (1). from 16 and add the 
|l?racti*i(r || to j|? How you can subtract^but don»t forget the one (1) 
lyou borrowed* Go .back to page 20A, rework the problph^nd select another 



[answer. 
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I a. US I ' 
2 

|c. 60- 



* 

|b.' 3 1 

■ 4 

|c. 4 

8. 



■. Si 



6 
17 



3 -» 

9 3r- 

20 
27 




56* Solve the problems below, cancelling where \ 

' ■ r • ••' " . 

applicable, and reduce arfswers to lov/est" teres. 



' a.,fof-2§ = 
c. ^ of 24 = 



\J. 

) 



57. Dividing cornnon fra ctions requires tvo steps : 

Example: 2 * i = 
Dividend 7 3 Divisor ^ 

(1) Obtain Reciprocal of divisor _ 3 
(invent .divisor) i" 

(2) Multiply the dividend by the • 
reciprocal of the divisor _ 2 x 3 _ 6 ; 

. Then 2*/%.- \ 7 1 7 



^* Fill in the steps to find | f 2.. i 

(DtGbtain reciprocal of divisor 

(invert the divisor), 
(2) 'Multiply the .dividend by the. 
reciprocal of the divisor. 



r 



* s :'' ' * At* 



■ • * > .w v l ' * • - / 



59/ Solve this probiem: r^. 7 £ 

10 4 



If your an 
2 

- 5- 



-2 

-40 



1 4C 



12 - 
$0 



29A , 
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* .' '■ * \ JV ■.' '■."'<« . -«v. 

. ' "v "* "v* < '.>•*' v." * 




Page 28 . , 



28k ' ; - ■ ' ' 

I 13 

I ? is unacceptable,,because answers will always be reduced to their 
lowest terms. Return )to page 24B and select the correct answer that 
is in its lowest terms, „ V* 

• i 

* . \ 

■ < N ! 



|28B ' 

I "* 

lc* * s correc *» 

J ' * 4 * 

Dividing with mixed numbers requires three steps: (l) Change the mixed 

number or mixed numbers to improper fractions. ^Obtain the recip- 
rocal of the diVisor (invert divisor). (3)^iLltiply the 
lividend by the reciprocal of the divisor. 1 
Try this problem: 
[If your answer is: . 
., 5 , ; 



■ 6 * 1 fi- 



ll • ^ 
11 7 



Go to page: 
24B 
20C 

26k 



, -is*** 



\ 



0 
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Page 30 



3QA ' 

No! Does it sound reasonable that 3 is contained in 5 ^ - 

16 and £ times ? *ou forgot to obtain the reciprocal of the v 
divisor before you -multiplied. Go back to page 245, invert 
the -divisor, multiply, and then, select the^ correct answer ♦ 



30B 

Answers from page 29B: &v 



b. 3 J e. 



If you had any answers other than^ those above^you must rework the jroblem(s 
on page 29B. When you T ve gotten all correct, solve these problems; 

3 9 

b ' 5 f X2 4 x *P'\ ' ' 




9 

ERIC 



GO TO PAGE 32A TO CH ECK YOUR AflSHERS. j 
porr 



31A 

Never! ft. only «y you could have arrived at this answer was to have 
reduced the numerator and not the denominator. Return to page 20B, work 
the problem again, and select the correct answer. 




r 



&ge 32 



•32A , • 

Answers from page 30B: ' 

a - i b - c 39 g d. 1^ 

If you missed any problem^you oust rework and recheck. After ail 
problems are correct, read the rules fgain that are on the pages 
listed below and then go *to page 32B# 
Problem: 

a 

a # (division) 
b 0 (multiplication) 
c. (addition) * \ 



Go to page: 

25, frame 55 
22B 



d # - (subtraction and 
, borrowing) 

After you ! ve^read the rules again^go to page 32B. 



22k 



32B 



You ha ve-compl 



lotions „ _ F or some, the 



program was just a reviewj for others,. it has been a process of 
learning. 



A SELF-TEST ON FRACTIONS COMMENCES ON PAGE 33. 



237 



SSLF-T£ST ON FRACTIONS 
11, Write the definition of a fraction. 



2. -Identify the' two parts of the fraction I and explain what each part 
[snows* * o ~ 

7— ■ 



8— 



llLhlt? ?n X Tv, th J ■?T , . P ? r f ?? ctions > the proper fractions, and the mixed 
aT"!^^ 6 / 0110 ^ U + St h * a "P" by the proper fractions, 

|an •!» by the improper fractions, and a »H" by the mixed number. 



la. 



b. 





f. 


lo 








g* 


2k 


h. 


5 


1 




7 


i. 


n) 


4. 





300 
299 

10 
11 

JL 
12 



Change the mixed numbers to lapmpur. fWtiens- 

Fractions te-'mixed numbers, 

3 3 

11 " 
10 



f. 12 A 
5 



yper^ 



d. i2 
# 15 



e, ; 7 | 



Continue to page 34 
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« 


, £ 3* 




Page 34' , ' . . , - ■ * 


**- -JV, 




5. Reduce the fo3JLowin{j fractions to their lowest terms; 


• 


• 

t 


• b - if . - 1 • 1 

6. Solve the* following ADDITION and SUBTRACTION problems. Reduce 
answers to lowest terms. 






*> 


w 


k C 








c ' 8 + 4 = f • 11 J H- 19 | + 9 1 * ^ - 

-J - 

7. Ifoltiply the following fractions, cancelling where applicable. 
ReduceHbiswers to lowest terms. 


1 


" f 1 


. b. 4 | x 5 = 




* 


-.HI- .' : • • ■ 

• 








• 




d. | of 16 T~" 

'« 

8;, # Divide' the following fractions, cancelling where applicable. Reduce 

answers to lowest terms. 
t 

^7 7 ' ' 
^ f 8 16 5 ' 15 


6 


1 


\ c. % 4 % ±A2 k « 

3 # 9 Answers to Self-Test on 

* * page i in front of tdxt 
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Department of Civil Engineering Training % SG 3ABR$5233-II-r 

Sheppard.AirTorc^ Base, Texas „ * .3 March 1975 

CONCRETE MIXTURES 

OBJECTIVE 

To help you in learning the properties of cement and concrete mixtures and the 
importance of good materials and proper proportioning to obtain a finished product of 
the highest quality. 

INTRODUCTION - 

Concrete is one of the most useful building materials ever developed by man. It 
is strong, long-lasting, fairly cheap to use, and easy to handle. Huge dams, bridges, 
skyscrapers, roads and runways are builtlff concrete. , - 

Each of us has an idea of what cement is. We also have an idea of what concrete 
is. But do we know what the properties of cement are? Also, do we know how to mix 
quality concrete to" obtain a finished product of the highest quality that will present the 
least amount of maintenance. 

This sfiidy guide covers the following main topics: 

CONCRETE INGREDIENTS 
WATER-CEMENT RATIO 
CONCRETE ADDITIVES 

FACTORS AFFECTING CONCRETE STRENGTH ' 
INGREDIENTS OF STANDARD MIXES 
* METHODS OF PREPARING A STANDARD CONCRETE MIX 
SLUMP TEST 
SAFETY PRECAUTIONS 

INFORMATION , 

" , CONCRETE INGREDIENTS 

Concrete is a mixture of Portland cement and water mixed to a paste that? coats 
and binds the fine and coirse (aggregates) materials together, in a rocklike mass. 

Cement 

. What is ceme nt? A defin ition of c,ejnajentJs„a.materiaLihatJbinds two or more 

things together. 

What is Portland cement? We know it is the material used in mixing concrete. 
In 1824, Joseph Aspdin took out a patent in Portland, England for the manufacture of 
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♦ an improved cement To this he gave the name Portland cement In 1875, D. 0. 
Saylor, here in the United States, and after many experiments and trials, produce^ . , 
true Portland cement, as we know it today* - 

TYPES OF CEMENT* Portland cement (manufactured in the United States) derives 
its name from Portland, England, where the process for making it originated^_JThi5„_ 
cement is available in five different types, ranging from Type I to Type V. Cement is 
available by the barrel, weighing 376 pounds and is equal to 4 sacks in volume, one 
sack weighing 94 pounds. 

Type I Normal Portland\cementis most generally used for pavements, side- 
walks, buildings,\>ridges, and masonry-units. When used for pave- 
ments, a total of 28 days must elapse before it is opened.to traffic. 

Type II Modified Portland cement generates less heat during hydration than 
Type I and is used for structures of considerable size. 

\ 

Type EI High-early -strength Portland cement is used when high strength is 

desired, at a 'very $arly period. In cold weather construction the time 
reqjiired for protection against freezing is reduced. Type III cement 
is manufactured so it attains normal 3-day strength in 1 day,- 7-day ^ 
strength in 3 days, and 28-day strength in 7 days. This is illustrated 
in figure 1. The evolution of heat during hydration is also accelerated. 
Normally, this cement is not used in large-scale operations since it 
is more expensive than ordinary Portland cement. 

Type IV Low-heat Portland cement generates a relatively small amount of 

heat while hydrating. It is intended for use in largfe masses of con- 
crete such as large dams. 

Type V Sulphate-resistant Portland cement is intended for use where the con- 
crete will be in contact with soil or water of high alkali content. 

STORAGE OF CEMENT.' The 
method by which cement is stored can 
be an important factor in maintaining 
concrete of consistent mixtures. There 
fore, store the material according to 
.specifications. Sacked cement which is 
to be stored for a long period of time 
should be placed in a near airtight 
warehouse or shed. The floor of the 
shed~shoitld-be-alx>v^the-g^6und^tnd-all 
cracks in the wall seaIed.~Sa^s"shbuld 
be stacked close together to reduce air 
circulation. The sacks of cement 
should be stored on a raised floor away 
from the walls. A suitable temporary s 
storage shed is shown in figure 1. Note 
that the tarpaulin extends over the 
edge of the platform to prevent rain 
from collecting on the platform and 



0 




Figure 1. 



Cement Stored Under a< 
. Tarpaulin 



. thereby reaching the bottom sacks. Cement which does not come into contact with 
moist air will retain its quality indefinitely. Cement which has been stored for a long 
period of time may develop what is known as warehouse" pack. This condition results 
from tight packing; -however, the cement retains its quality. Warehouse pack can be 
corrected*^ rolling the sack on the floor. At the time of use, cement should be free- 
flowing and free of lumps. If the lumps are hard to break up, the cement should be 
tested to determine its suitability. 



-Water for Concrete 



Wafer whTchls safe for drinking is safe for making concrete/ However water 
which is not potable (fit for drinking) may still be satisfactory for making concrete. 
If there is a reason to suspect the suitability of the water supply, tests may be run 
on mortar made with the suspected water. , Normally, the tests are made on the * 
mortar at the age of 28 days but in emergencies a test may be run after 24 hours, 
with a confirming test made at 7 days. If the engineer finds that the mortar made 
with the test water is at least 90 percent as strong as mortar made with' water known 
to be practically wtfe, the water is considered usable. Water containing -strong acid or 
, alkaline morganicSalts are not acceptable. Seawateris sometimes used for mixing 
-concrete and with satisfactory results. . Tests have shown that seawater gives com- 
pressive strengths from 10 to 20 percent lower than fresh water. This reduction in 
•strength may be corrected by using somewhat less mixing water and somewhat more 
cement There is no evidence available indicating that the use of seawater for mix- 
ing promotes deterioration of concrete. s 

'Aggregate 

< 

Concrete aggregates are strong and durable materials which constitute 'the major 
bulk of the concrete. They should consist of clean, uncoated particles having a good 
distribution between size limits. Materials commonly used as concrete aggregates 
are natural sands and gravels, crushed rock, crushed slag, or other similar materials. 
Most concrete consists of 68 to 78 percent aggregate. 

«. HARMFUL SUBSTANCES. Normally aggregates are rejected or repossessed if 
they contain soft, friable, thin, flaky, elongated, or laminated particles, totaling 
more than 3 percent by weight, Silt and fines should be hetd between the limits of 
3 and 10 percent passing a No. 100 sieve. If all of these types of materials are 
present, their combined amount may not exceed 5 percent by weight of the combined x 
aggregate. Clay, silt, and rock dust are very harmful because they reduce the strength 
and durability of concrete. They reduce strength and durability by inhibiting the 
proper bond between the cement and aggregate particles. 1 

GRADATION. Gradation of aggregate is a major factor in the workability, water 
requirement, and strength of concrete. Normally, the maximum size of aggregate 
should not exceed 2 inches, and the largest particles, should not be over one-third 
the pavement. thickness. Fine anji coarse aggregate are normally separated-by the 
No. 4 sieve. Tho se_jai[singJhp3ugh4he-N < ^^ 

and those remaining are coarse aggregates. The fine and coarse aggregates are 
handled-separatelrto permit adjustinrg-the proportion rbf each -toprbduce a dense and 
workable mixture. 
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The gradation or particle size of -aggregate is determined by*a sieve analysis. 
The suggested standard sieves used for this purpose are listed below. • 

v . V» • - - ' .» 

\ Coarse Aggregates 



Fine Aggregates 



4 
ID 
20 
30 
40 
60 
100 
200 



3 inches 
1-1/2-inches 
3/4 inches 
• ! 3/8 inches 
#4 



Other requirements for aggregate are shownin figure 2. 



Type Aggregate 


Requirements 


Sieve Size 


Fine Aggregate 

(sand) ^ 


Hard 

> * 

Strong •» 

Subrounded 
4 or Cubical 

Durable 

Well Graded c 
Clean 


Pass #4 

Retained on"#200 


Coarse Aggregate 
(gravel) 


Pass 3 inch , 
Retained on #4 



Figure 2. Aggregate Size and Requirements 



Figure 3 shows how a well-graded coarse aggregate looks afteb being separated 
into three^sizes. From left to right in "the separated aggregate: 3/4" to 1," l f 2" to 
3/4, " 3/8* to 1 A, " and 1/4" to 3/8, " Note how smaller pieces fit in among larger 
cjpes in the mixed aggregate. . 



figure 3. Well-Graded Coarse Aggregate 



Figure 4 i^a sample of veil-graded sand before and after separating into various 
sizes* Particles vary from fine to those just passing*the-*{|. 4 sieve. 





CIB-0S7C 





Figure 4. Well-Graded Sand , "» • 

* > . ' * 

STOCKPILES. Normally aggregate is stored in stockpiles built-up in layfrs of \ 
unitorm thickness^' Stockpile buildups should be performed in a manner which.preventS 
C the separation of the large and small particles. Every batch of 1 aggregate which comes 
to -the mi^er should be of the same composition and consistency. Therefor^, stock- 
piles>iIould not be farmed i^high cone. shapes" or allowed to run down slopes because 

thi^causes separation^ Aggregate sjic^ld be^pla^cedinJayers antf4n4ndividua4-unite 

not larger than one truckload. Damp, fine aggregate has less tendency to .segregate * 
'than dry, fine aggregate. To further prevent separation, never allow aggregate, to 
free-fall from the conveyor belt and m^ke the haul distances as short as possible. If 
"Thatching equipment is used, somepf thrarggregate will be stored in, bins. Bins should 
be loaded by allowing the material to fall vertically over the outlet. Chuting the , 
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material at arf angle against the side of the bin causes segregation of particles. 
Correct and incorrect methods of storing aggregate are shown in figure 5. 



UNIFORM ABOIT 
CENTER 



WIND 




WRONG 



RIGHT 




RIGHT 




WRONG 

Figure 5, Methods of Handling Aggregate 



PHYSICAL PROPERTIES* 'Specific gravity, absorption, and moisture content of 
aggregate are the important properties considered in designing concrete mixes. The 
specific gravity is used to determine the voids in the component. The average specific 
gravity of sand, gravel, andj ^tf g tbne is 2.65; the ayerage value for granite is abouj: 
2* 10; and for traprock, about 2. 95. The personnel responsible for making tfie test of 
specific gravity and absorption of aggregate should follow the procedure outlined in 
"Design and Control of Concrete Mixtures, " published by the Portland Cement 
Association. ( m 

The absorption capability and moisture content are used to obtain the water 
cement ratio. The absorption capability is also used to* detect goft aggregate- Trap- 
rock and granite absorb water to the extent of about 1/2 percent of its dry weight; ' 
good average sand, gravel, and limestone absorb about 1 percent; and porous sand- 
stone absorbs about 7 percent In very light, gorous aggregate, the absorption may 
be as high as 25 percent. .Aggregate which absorbs more than 1 and 1, 2 percent bv 
weight, after 24 hours submergence in water at 70°F, is checked for durability by 
comparative freezing and thawing tests if it is to be used in an area where freezing 
.occurs. * ' 4 

COMPOSITION. The abrasion resisting medium in concrete is the aggregate. 
Traproek, gravel, and granite are usually the best materials for coarse aggregate 
and natural sands are better for fine aggregate. 
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ORGANIC IMPURITIES. Natural sands sometimes contain organic materials which 
are detrimental to the hardening of concrete and should be tested to determine the 
amount. Two methods of testing for organic content can be used on the job. One test 
is known as the quart jar method. This method is accomplished by placing 2 inches 
of sand in a quart jar and adding water 
until the jar is about three-quarters 
full. This mixture must be vigorously 
shaken for 1 minute and allowed to 
stand for 1 hour. If more than 1/8 * 
inch layer of silt forms on the surface^ 
of the sand, the silt content is too high. 
See figure 6. Sand containing excessive 
silt must be discarded or washed to 
remove the silt. Small amounts of 
sand can be successfully washed on a 
device similar to the one shown in 
figure 7. 

♦ 

BANK RUN GRAVEL. Sand and 
gravel suitable for concrete often are 
fpund as bank run gravel. This means 
the natural mixture of sand, gravel, 
and stone as it comes from a gravel 
bank. 




Figure 6. Quart Jar Method of 
Determining Silt Content of Sand 



GARDEN 
HOSE 




Figure 7. Device for Washing Sand and Gravel with^High Silt pontent 

Bank run gravel, however, is rarely found in the proper mixtur^ of sizes to make 
the best quality concrete, therefore, it is usually necessary to screen iiinto two sizes. 
Gravel not larger than 1 1/2 inch in diameter is suitable for most construction. 
Occasionally, for thick foundations and pther heavy sections, /arger stone can be used 
to advantage. However, the larger stones are likely to m-ove troublesome in thin 
sections like water tank walls and thin foundations. W£ier§ big stones occur in large 
number in bank run gravel, it is advisable to screen the material first over a 1 1/2 - 
inch screen. Material failing to pass this screen is discarded. Material passing 
through the 1 1/2-inch screen should then be shoveled over a No. 4 screen. That 
part passing through the No. 4 screen is the sand and material remaining is gravel. 
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Frequently this aggn gate (sand and gravel) is not clean enough for use until it 
is washed to remove silt, clay, or other materials detrimental to good concrete mix- 
tures. Since clean aggregates are so essential to quality concrete, washing is well 
worth the effort. 

WATER-CEMENT RATIO- 

Tlie amount of water to use when mixing concrete is of critical importance. If 
too much water is used, it will evaporate and leave undesirable voids in the concrete. 
Water used for concrete is usually expressed in terms of gallons per sack of cement. 
This ratio may also be expressed as the ratio of the weight of the sack of cement. F. 
example, if 50 pounds of water per sack of cement is used and the weight of one sack 
of cement 94 pounds, tl.e water-cement ratio is 50/94 or 0 53. However, the 
amouiit of water to be used will be given in gallons per sack of cement in this study 
guide j 

-^CONCRETE ADDITIVES • 

There are several atvnts which can be added to concrete to make it wo 
set faster, and resist fret zing and thawing better. The most important 
is the addition of calcium -hloride and air-entrainment agents. 

Calcium Chloride 

The addition of calcium chloride (a crystalline compound used in its dry state as 
drying agent) to a concrete mix accelerates the rate of hardening. This is an added 
advantage in cold weather operations because the period during which the concrete 
must be protected from freezing is shortened. However, if used in warm v-a,.( , 
there is the probability of flash set (rapid hardening of the concrete). Th^re are two 
types of calcium chloride: flake and pellet. Two percent of the flake type or L 6 
percent of the pellet type (by the weight of the cement used) is generally the maximum 
amount to use. When you use the 'flake type, approximately 2 pounds of calcium 
chloride per sack of cement is recommended. 

\ * 

Lime " v / 

I 

In concrete, lime functions as a plasticizer, making the concrete easier to place, 
reducing honeycombing, and improving the watertightness and appearance of the 
finished concrete. Lime is also added as a coating on metal reinforcement for con- 
crete and masonry to improve its resistance to corrosion. 

Air-entraining 

Air-entrained cement is any cement'in which an air-entrainment has been 
incorporated. . This is done by blending the agents with the cement during manufactur- 
ing or adding them at the mixing site. If mixed at the site, the agent is added to the 
mixing water. Manufactured air-entraining cements are indicated by letter "A*' in 
the type number (Type IA. Type IIA, Type IDA, etci Concrete made with this 
cement contains billions of extremely small entirely separated air bubbles per cubic 
'foot of the concrete and these bubbles act very similarly to sand. The air volume is 
approximately 4 percent of the total volume. The presence of these air bubbles 
makes the concrete more resistant to freezing action. Although some reduction of 
strength results from the entrainment of air, this reduction is somewhat offset bv 
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reducing the water cement ration. In other «y.\«, Ut least one-half gallon less 
water per saclc of cement can be mixed and still maintain the same workability. Air 
entrainment is especially useful or pavement construction in severe climates where 
there is exceptional exposure to weathering, particularly the freezing and thawing 
cycles. The difference in types of cement can be shown in figure 8. 
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Figure 8. Age Strength Relations for Normal and 
High-Early Strength Portland Cement 

„ FACTORS AFFECTING CONCRETE STRENGTH 

- Each particle of aggregate is completely surrounded by cement-water paste and 
the spaces between the particles are completely filled with the paste .if the .concrete is 
completely mixed, This paste binds the aggregate into a solixl mass and the strength 
of the concrete primarily depends upon the strength of the paste. The binding 
properties of the paste aj« due to chemical reaction (hydration) between the cement 
and water. All of the materials must be correctly proportioned to obtain the chemical 
reaction necessary to produce good concrete, - 

Compressive strength is the ability of a concrete.slab to resist a crushing force 
and flexural strength is the ability to resist a breaking force. 

% ■» 

The strength of concrete increases with time as shown in figures 9 and 10. These 
figures also show the compressive and flexural strengto-time relations for concrete. 

Table 1 gives, the quantity of water to be used for concrete of a given strength. 
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Gallons of water per 
sack of cement 


4 


5 


6 


7 


i 

8 j 


Probable average 7- * 
day strength in PSI 


• 4,4Cftf 


3,500 


2,800 


2, 200 • 


i.soo : 


Probable average 28- 
day strength in PSI 


6,000 


5, 000 


4,000. 


3,300 


2.300 j 

i 



Table 1. Relation Between Mixing Water and the 
Compressive Strength of Concrete 

A safety factor of 15 percent should be allowed when selecting the water conu at 
required. If 2, 800 pounds per square inch concrete at 28 days is required, a waur 
content corresponding to a strength of 3,200 pounds pe^square inch should be sekcted. 
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Figure 9. Compressive Strength-Time Relations for Concrete 
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GALLONS Of WAT£ft PER SACK Of CEMEN' . * 

\ Figure 10. Flexural Strength-Time Relations fgr Concrete 

INGREDIENTS OF STANDARD CONCRETE MIXES 

The ingredients of a standard concrete mix are one part cement, two parts sand, 
and three, parts gravel (1:2:3), with six gallons of water. This ratio is measured by 
volume. A trial or design mix is' made by weij^hk 

. A bagof'cement weighs 94 pounds and contains one cubic foot. A gallon of water 
weighs 8. 33 pounds; one cubic foot contains 7. 5 gallons/ ^ ^ - 
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METHODS OF PREPARING STANDARD MIXES 



Mixing 




Figure H 




Figure 12. 



^ The objective of mixing is to insure that the aggregate is well distributed through- 
out' the concrete and each particle is fully coated with a film-of cement paste. Com rete 
may be jnixed by hand or in a mixer. The mixing shpuld be done as close to the p^.nt 
where the'doncretcj is to be used. 

^&andufLxing 

/ Mixing concrete b\ hand can best 
be done in a mortar box (figure 11) or 
opxa tight wooden platform which will 
*not le'^k nor absorb water from the con- 
crete* A measuring device (pail, 
measuring box, figure 12, shovel or 
'wheelborrow) can be usod to obtain 
the correct amount of sand: 

To handrtiix concrete, the sand 
*-sJ!Ould be uniformly in the center of the* 
J_ platform. Next* the amount of cement 
^ should be uniformly spread over the 

sand. .The sand and cement should 

then be fiioroughly mixed with a mortar 

ho^, figure 13. When the ingredients . 

are well mixed,^the combination is of 

uniform gray color, free from streaks. 

T/fen the coarse aggregate should be 

measured and rpixed with the sand and r 

cenient-until it is well distributed in the 

mass. At least three or four complete 

turnings are necejssary to properly 

distribute the aggregate in the ingredients. 

Aftei: the dry ingrectients are J Figure 13 

completely mixed, a depression is ' 

made in the center of the pile to hold water. A specified amounKof water is measured 
^nd'slowly poured into the depression asshovelsful of the ingredients are turned into * 
the water. Then the remainder of the water is added and the ingredients are mixed 
~ until the concrete Ms the proper plasticity. — 

Machine Mixing ' , * 

\ ' ' 

A concrete m^cer h s best suited for mixing concrete for large jobs. A manualiv 
charged mixer should have the dry materials measured into the hopper and about 10 
percent of the water into the mixer drum. As the dry ingredients arei poured into the 
drum, approximately 80 percent of the water should be adcted along with them. After 
all of tire other ingredients are in the drum, the remaining 10 percent of the water is 
added to the mix. % The length of time concrete should be mixed vaTi'es with different 
mixers. Specifications usually require concrete to be mixed a minimum time of 1, 
minute for the first cubic yard and an additional 15 seconds for each additional 

\ 12 i 
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?eLldLTh e iC 0 SL d Mnn H T Ver ' th r manu u fa ^rer's r or technical order instructions 
regarding the operation of a specific machine should be followed. 




SLUMP TEST 



Consistency 



re'infopS^er^SfV 1 "" T SiSt ™* flows easi ^ Wo forms and around 
rein orcing steel. A stiff concrete mix does not flow readily and usually requires 

conirZUn^w K 1 * V C !* 1 «» tti P»«t t0 /^ ce »*• ^mediately after X ng mixed 
concrete should be plastic, neither fluidnor stiff. • ' 

I 

The means of measuring consistency is the slump test. To perform this test 

SST?too3 ltr*X a cone - s !L aped ) form and - dded or ^tZ*Ve es cL 

eon librimiT ThA n ? *? ? rerfloved - the concr ete slumps to a position of 
K»M U S 0160 measured in 016 ma*ner Illustrated in 




figure 14. Slump Test 

have^mJrelJumn ST SlUm ?' ^ m ° re fl * id iS 4)16 mix ' The concrete should 
nave no more slump than necessary to enable the placing-crew to Dlace it if mn r 

slump is needed, it should be obtained by reducing" the amounTo? sam and coarse 

ouseci on tne 1.1.6 with 6 gallons of water. That is. 1 nart cempnf M ha<r r m 
2 pa„s fine aggregates, 3 parts coarse aggregates 'and (?£S£L o. SaS? ? er sack 
This .mxture will yield a sump of a maximum of 3 inches ?nd the minimumoi finches. 

Workability refers to the ease with which a c/rtain concrete mix can be nlaeed in 
a Particular position. However, this term has /parate use Foi example a concrete 
containing large aggregate particles with a stifff consistency would bTwrtebfe ta ^ 

*° uld be working ina thiAall with ejietyweTS^^hrrs 
Table 2 hsts the recommended slumps for v^r/ous types of construction ^ 
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TABLE 2 

Recommended Slumps for Various Types of 
Construction* 



Type of Construction 




Reinforced foundation walls 

and footings 
Plain footings, caissons, and 
substructure walls 
1 Slabs, beams, and reinforced 

* walls 
Building columns 
Pavements 

Heavy mass construction 



*When lugh-jrequency vibrators' are to be used, the table values 
should be reduced by one-t^ird. \ 



Trial Mix 



Aside from producing a material having the required strength, durability, and 
watertightness, economy is the important factor in designing concrete mixes. As 
much fine and coarse aggregate as possible should be used, since this material ig 
cheaper tha* cement. The trial-mix method of obtaining the proper amounts of line 
and coarse aggregate to be combined with each'sack of cement should be used. In 
most cases, the required strength of concrete has been established by the engineer 
responsible for the design of the project .The compressive strength of concrete 
made with various amounts of water was given in Table 2. The amount of water 
selected includes free water present in the aggregate plus, water, added at the mixer. 

Select the required-slump from Table 3 if the designer has not furnished this 
information. The amount of slump required will vary with the type of construction. 
Thin members and those which contain large amounts of reinfQrcing steel require 
more fluid or plastic mixes than do large masses of concrete with little reipforcing 
si eel. Selecting the proper slump is important since it affects the amount of aggregate 
to be used and the amount of labor required to place the concrete. 

4m 

When using, any new combinations of fine and coarse aggregate, trial mixes should 
be made to determine the amount of each to be used per sack of cement, ]$\ small or 
r~unimpartant work, an arbitrary mix of 1 part cement, 2 1/2 parts sand, and 3 12 
parts gravel (1:2 1/2:3 1/2) may be used. However, the amount erf aggregate will 
vary with the water cement ratio previously decided upon. 

The percentage of water by weight which aggregate will absorb varies, *The 
approximate quantity in gallons of surface water or free (unabsorbed) watSr carried 
by % cubic foot of average aggregate-is as follows: 
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Maximum 
size 
of 
coarse 
aw; rebate 

I inch 


Water. 

cement 
ratio 
(U.S. 

uaL per 
sack 


Siu mp 
(inchef) 


Proportions 
by dry 
weight 


Proportions 
by volume 
(dry-com- 
pacted) 


Materials for I batch in H -cubic- 
foot mixer, assuming average 
damp materials 


1 — i 

(cu.ft of 
concrete 


Cement 
(94 lb. 
sacks) 


Unit quantltit 
cubic var 
Weight 
(damp) 


>s of materials for 1 
i of concrete 
Volume 
(dampjoose) , 


Water 
(U.S. 
Ual.) 


Cement 
(94 lb. 
sacks) 


Fine 
(cu.ft.) 


Coarse 
(cu.ft.) 


per I bag 
batch) 


Fine 
(tons] 


Coarse 
(tons)' 


Fine 
(cu. yd. ) 


Coars^ 
(cu. yd. ) 


5 


1/2 to 1 
3 to 4 
5 to 7 


I 2.0 3.1 
1 1.7 2.5 
1 1.4 2.0 


1 1.7 2.8 
1 1.5 2.2 
I 1.2 1.8 


Q n 
14.1 
15.2 


4 
J 

4 
4 


7.2 
5.7 


q a 
0. V 

9.3 
7.,0 


4.07 
3.56 
3.11 


6. 64 

7.59 
8. 68 


0.65 
.60 


0. 99 
.91 
.83 


0.51* 
.49 
.47 


0.73 
,67 
.61 


5 1/2 


1/2 to 1 
3 to 4 
5 to 7 


1 2.2 3.4 
I 1.9 2.9 
I 1.0 2.3 


1 1.9 3.0 
1 1.6 2.0 
I 1.4 2.1 


10.7 
U.5 
16.4 


3 
3 
4 


6.9 
5. 8 
6.8 


9.5 
8.3 
8.9 


4.40 
3.95 
3.50 


6.14 
6.83 
7 71 


.66 
.64 

.60 


1. 00 
.95 
.85 


.51 
.50 
..47 


.73 
.70 
.62 


6 


1/2 to 1 
3 to 4 
5 to 7 


1 2.5^3.8 
1 2.2 3.4 
I 1.9 2.8 


1 2.2 3.4 
1 1.9 3.0 
I 1.6 2.5 


Hi 

12:2 

13.1 


i 
j 

3 

3 .« 


1 o 
I. a 

6.9 

1 5.8 


iU. • 

9.6 
8.0 


4.92 
4.47 

3.95 


5.48 

6.0?} 
| 6.83 


;67 
.65 

• 04 


1.00 
.98 

09 


-•a 

:52 

.51 

. «XJ 


.73 

.72 , 

• Of 


6 1/2 


1/2 to 1 
3 to 4 
5 to 7 


I 2.8 4. I 

I 2.5 5.7 - 
1 2.2 3.3 


f 2.4 3.1 
1 2.1 3.3 
1 1.9 3.0 


*8. 1 
13.1 
13.7 


2 
3 
3 


5.8 
7.6 
6.9 


7.9 
1Q,5 
9.6 


5. 32 
- 4.86 
4.54 


5. 07 
5. 55 
5.95 


.70 
.68 

.64 


1.00 
.98 
.94 


.54 

.53 
. 50 


.73 
.72 
.69 


7 


1/2 to I 
3 to 4 
5 to 7 


I 3.0 4.3 
I 2.7 4.0 
I 2.4 3.0 


1 2.6 3.9 
1 2.3 3.6 
I 2.1 3.2 


• ft 

Ha 0 

9.3 
14.7 r 


c 
2 
3 


It 4 . 

5.5 
7.6 


CT. a 

7.6 
10.2 


5.63 
5.24 
4,86 


4' 80 
5! 15 
5. 55 * 


.70 
..68 
.65 


1.00 
.99 
.96 


.54 
.53 
.51 


.73 
.72 
.70 


8 


1/2 to 1 
3 to 4 
& to 7 


I 3.4 4.9 
I 3.1 4.7 
I 2.8 4.4 


I 2.9 4.4 
I 2.7 4.2 
I 2.4 3.9 


10.2 
10. 5 
11.0 


2 * 

2 

2 


7.0' 
6.5 
5.8 


9.4 
8.5 
8.3 


6. 29 
6.04 
64 


4.30 
x4.47 
4.79 


.72 
.68 
.66 


1.01 
1.01 
1.01 


.56 
.53 
.51 


.74 . 

.74 

.74 


♦ 

2 incites 


5 


1/2 to 1 
3 Jo 4 
5 to 7 


I 2.0 3.7 
I 1.7 3.0 
I I.f 2.5 


I 1.7 3.3 
I L5 2.7- 
I 1.2 2.2 ' 


9.3 
10.2 
14.8 


3 
3 
4 


6.1 
5.4 

5.7 


10.5 
8.6 

9.3 


4.40 

3.88 
3.36 


6.13 
6.96 
8.00 


.60 
.58 
.55 


1.06 
1.00 
.96 


.47 
.45 
.43 


.78 
.73 . 
.70 


5 1/2 


I '2 to 1 
3 to 4 
3 to 7 


I 2.3 3.9 
I 2.0 3.4 
I 1.7 2.9 


I 2.0 3.5 
1 1.7 3.0 
I, 1.5 2.6 


10.1 
U.l 
11.7 


3 
3 
3 


7.2 
6.1 
5.4 


11.1 
9.6 
8.* . 


4.79 
4.30 
3. 88 


5.64 
6. 28 
6.9G 


.64 
.61 
.58 


1.06 
1.03 
.97 


.50 
.47 
.45 


.78 
.70 

.71 '" 


G 


1/2 tojl 
3 to 4 
. 5t»7 


1 2.0 4.4 

1 2,2 3.8 
1 2.6 3.4 


1 2. 2 3.9 
I 1.9 3.4- 
i 1.7 3.0 


7.3 
IJ.9 
12.6 


2 . 
3 

3. 


. 5.3 
6.9 
6.1 


8.3 
10.8 

9,6 


5.24 
4,73 
4.34 


5.15 
5,70 
6, 22 


.65 
, .62 
.61 


1.06 
1.04 
I.Of 


.51 
.'48 


.78 , 
.76 
.74' * 


« i '2 


I 2 to 1 
3 to 4 
5 to 7 


1 2.8 4.7 
1 2. 5 4.2 
I 2.2 3.8 


X 2.4 4;2 
1 2.1 3,8 
1 1.9 3.4 


7.9 
8.5 
13.4 


2 
2 
3 


5.8 
5.1 
6.9 


8.-9 
8.1 
10.8 


5; 64 
5.18 
4.80 


4. 80 
5.21 
5. 02 


.66 
.64 
.61 


1.07 
1.05 
1.03 


.51 
.50 
.47 


.79 

,77 . 
, 76 


7 


1 /2 to 1 
3 to 4 
5 to 7 


1 3.0 5.0 
1 2.7 4.5 
1 2.4 4.1 


1 2.6 4.5 
1 2.3 4.0 

1 2.1 3.7' 


8.5 
9.1 
9.5 


2 
2 
2 


6.3 
5.5 
5.1 


9.5 
8.5 
7.9 


G.03 
5. 51 
5. 18 


4.48 

- 4.90 
5.21 


.60 
.64 
,61 


1.07 
1.05 
1.03 « 


' .51 
.50 
.47 


.79 
.11 

.70 * 


H 


r 2 to 1 
3 to 4 
5b»7 


I 3.4 5.5 * 
I 3.1 5.1 
1 2.8 4.0 


I 2.9 4.9 < 
1 2.7 4.0 
1 2.4 4.1 


1.0 ' 

10.3 

16.9 


2 

2 . 
2 


7.0 
6.5 
5.8 


10.4 
9.8 
8.7 


6. G2 
fi. 2d 
5.77 


4.07 
4.30 
4.48 


.G8 
.G5 
.64 


1.07 
1.05 
1,03 


.53 
,51 
.50 


.79 
.77 
.16 



Table 3. Properties, Batch Quantities," and Unit Quantities for Concrete Mi*es 



• ' Very wet s.tnd 

• Moderatelv wet sand 
•- Moist sand 

• Moist gravel or crushed rock 



U 



3/4 to 1 
about 1/2 
about 1/4 
about 1/4 



1 ♦ T Sa u d f ° rmS a film 0n the g rains > fluffin S them apart to an 
extent much greater than- the actual volume of the sand. This bulking is greater at a 
moisture content of about 6 percent of dry^ weight at which value the bulking 1 te 

knd n r,/ S 20 Sf VI 30 PerC6nt 0f the dr * volume - Additional wVter packs the sand 
»and decreases the b^ulkm-. Sand has about ffle same volume when completely flooded 

bv vofuLtnd" me H as " reddr y and loose. ■ Bulking is allowed for whej me suring slnd 
by olume and is determined by tests if necessary. However, the effect of moistare 
on the volume of coarse aggregate is negligible., moisture 

han ( .fn^in g i 0 , r ^ Wa ? r a u nd bulking ' trial batches sack of cement mixed bv 
ham.) or full-size mix|* batches are made. The proportions for the first trial mix 
for he required water ice. nent ratio and selected slump are given in Table 3 

f 

Aggregate proportions should be adjusted to give the desired workabilitv without 
changing the water-cement ratio. If the first batch looks and harfdles like good con 
crete and it is readily workable, small increases in the coarse aggregate can be Sod 
to reduce the cement demand. If th* mixta- is too nar,!,, too dry or otherwise 
unworkable, adjustments are made in the fine or coarse aggregate approaching 'he 
proportions given for the next greater slump. approacmng the 

The following is given as an illustrative example of aggregate proportions: 

A 2-sack batch using 1 inch maximum size aggregate, water cement ratio of 7 
gallons per sack slump of 3 to 4 inches, and dry compacted volumetric proportions 
of l...,3.3. 6 is selected for trial. Batch quantities for 1 batch in a 14 cubic foot mixer 

3.1*6 . 



• Water 

• Cement ' 

• Fine aggregate 

• Coarse aggregate 



9. 3 gallons 
2 sacks 

5. 5 cubic feet (damp-loose) 
7. 6 cubic feet (damp-loose) 



These, quantities were taken from Table 3 under the column headed -Materials 
°L > i- in 1 t" cubic f00t mixer > assuming average damp materials. " The quantines 
lasted in-this column are based on the following assumptions: Moderatelv wet sand 
carr.mg 1^2 gallon of free moisture per cubic foot with damp-loose volume 1.20 
times the dr^ompacted volume; moist gfavel carrying 1 4 gallon of free moisture 
per^^bi^toot wUh damp-loose volume of 1. 06 times dry -compacted volume. Water 

Xwr ! f/,fnt? ^Y^f^ f ° r * e ™ isture carried by the ^gregate. The amount 
o»Z n < ?' P ad 1 de . d u 0 the nUXer> Bktch » ities are <or whole number of sacks ol 
cement to give a batch quantity not greater-'than 14 cubic feet. 
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SAFETY PRECAUTIONS 



Some of the safety rules to observe when working with cement, concrete nux£s7 or 
concreting equipment, are as follows: " 

Da not stack cement more than eight bags in height. 

Do not lift a bag of cement without assistance/ 

Wear goggles and clothing which covers as much of your body as possible. 

Wear goggles when .chipping hardened concrete from mixers and tools, 
i 

All mixers will^be carefully positioned on the job to reduce any accident 
hazards. 

Skips on laYge machines will be protected by guardrails. 
Only the operator will raise the skip on his .machine. 

When shutting down the mixer, the skip must be lowered. 

J"- 

Only men in good health will^operaTeTBexrhanical concrete vibrators. 

I 

SUMMARY 

The ingredients of concrete are cement, sand, gravel and water. There are five 
types of Portland cement. Each type has its own" characteristics and use. Water 
which is safe for drinking is safe for making concrete. Aggregate constitutes the 
major bulk of concrete. Fine aggregate (sand) is separated from, coarse aggregate 
(gravel) by the number 4 sieve. One of the factors which determines the strength of • 
concrete is the water-cement ratio. The ratio of water and cement is usually 
expressed as the gallons *of water pejr bag of cement. The additives that are used in 
concrete to make it easier to work, set faster and resist freezing are calcium chloride, 
lime, and air-entraining. * The ingredients of a standard concrete are one part cement, 
two parts sand, and three parts gravel. The two methods of mixing concrete are hand- 
mixing and machine mixing. The slump test measured the consistency of concrete. 

QUESTIONS 

1. What is concrete? ' v . 
2* .What type of cemeAtisi^sed in large masses of concrete such as large dams? 

3. How can warehouse pack be removed from stored cement? 

4. What effect will clay, silt, and rock- dust in the aggregate have on concrete? 
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5* What measures tile separation of fine and coarse aggregate ? 

6. What is the purpose of adding lime to concrete? , 

7. How much flake-type calcium chloride is added per sack of cement to concrete 
8. 1 What is an advantage of using air-entrained, cement? 

9. What is meant by the compressive strength of concrete? 

I 

10. When handmixing cement and santj what indicates wheij it is well mixed?, 

11. What is the normal mixing time for concrete in a concrete mixer? 

12. What method is used to decrease the slump of a trial mix of concrete? 



REFERENCES * j\ 

CDC 55233, Masonry .Specialist 
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• PREPARING frOR CONCRETING 
OBJECTIVE ^ I t 

Upon^completion of this unit of instruction you whi-be able to: f~ 
- » ''"it 

* prepare a site^for concrete by excavatfng and by stabilizing the subsoil/and 
base course." \ ' <r , c 7 

^\ 

compute the area and volume to be concreted and determine the amounToV 
concrete required~for a given project. 

. INTRODUCTION 

One of the most important steps in concreting is foprepare the base/£ poorly 
prepared base will result in cracking, heaving, and shifting of' fee structure. 

The method of preparing for concreting* is covered under, the following headings. 
r * ' Concrete Bed Preparation 9 

* Equipment i \ 

* Computing Volumes - . ""\ .. ^ . 

CONCRETE BED PREPARATION t 

The first step in the construction of a slab is to prepare the subgrade. All sod'and 
vegetable matter mist be removed. Any soft or muddy places musj be dug out and • 
filled with granular material and thoroughly' tamped. ExceptionaflSyhard, compact 
spots must be loosened and tamped to provide the same bearing poW as the remaind- 
er of the 1 subgrade. When additional^!! is required, the soil should be spread in lay- 

e n S ,M, in 2 e , S ° r . l6SS , in depth and thor °ughly compacted. It is best to' extend the top of 
all fills at least one foot beyond the edge of the slab. 

A well -compacted, well drained subgrade will not require a, specially prepared- 
base. " However, subgrades which are water soaked much of the'.tinie should be pro-.V 
vided with a six inch base of sand, gravel, crushed stone or cinders. 

. The strength of the subgrade determines the thickness of either the concrete or the 
base course. The base course is- that fill material composed of a mixture of gravel » 
sand, and soil which, when compacted, serves as a support for the concrete. 
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V , , EQUIPMENT 

The equipment, required to compact the sufagrade and fill material are the pneu- 
matic tamper, shown in "figure 15, and a gasoline -engine -driven vibrator tamper 
figure 16, 

The pneumatic tamper requires the use of a portable air compressor. This equip- 
ment is ,used for compacting small areas. The principle of operation of this tamper 
is similar to, that of a jack hammer. You must, wear steel toe safety shoes wffen 
compacting: ' - r 

The operating principles of the' vibrator, tamper is the rotation of an eccentric 
shaft (off-center weight 5. The momemtum of this fast rotating, unbalanced shaft 

" . f ■ 




Figure 15, Pneumatic Tamper 
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Figure 16. Vibrator Tahiper 
I 

causes the tamper- to vibrate. The shaft rotates at 2600 to 2800 revolutions per minute.. 
This machine is used on level subgrade, 'but it is not used on brick, concrete, steel, or 
rhuddy and mucky surfaces. The depth of the material to be compacted should not ex- 
ceed 12 inches. 

r y 
After* the engine has been started and warmed up, the operating speed may be ob- 
tained. This machine wilt move forward on its own power after it has tamped a base 
upon which to move. The operator] only need .to guide the machine. 

* • COMPUTING VOLUME^S 

To compute th^ quantity of concrete required for a concrete slab, you must know 
the dimensions: length (L), width {W), height (H). Volume is" determined by multi- 
plying these numbers together. However, the measurement of these dimensions must 
be in the^same units, feet or yards. The formula for finding volume is 

V = LXWXH 

Volume is expressed in cubic feet if the measurements are expressed in feet, cu- 
bic yards when measured in yards. 
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1 

If we are to compute the volume of a slab which is 4 12-feet wide, 18-feet long, and 
6-inches high„ we must first ctynvert inches to feet. To convert inches to feet we di- / y 
vide the inches by 12 (12 "inches is one foot)." Using the formula, the volume will be 

V = 18 X 12 X SSk = 108 cubic feet 

* # 

• Since one cubic yard is equal to 27 cubic feet, we can find the number of cubic ' 
yards in the above problem. To convert cubic feet to cubic yards divide the volume 
in cubic feet by 27. 



V = ™ = 4 cubic yards 



Should you need to know the area of a slab, you multiply only the width and length to 
obtain square feet. In the above problem the area would be 216 square feet. 

A = L X W 

A - 18 X 12 square feet 
SUMMARY . ' ' 



It is important that an adequate base be established before placing concrete. 
Methods of preparing the base include removing the surface layer soil and compac- 
ting the subgrade and fill material. The fill is composed of granular material com- 
bined with small binding material. 

The equipment used for compacting are the pneumatic tamper and the vibrator 
compactor. 

1 

Volumes are expressed in cubic feet or cubic yards. 
QUESTIONS ' 
1. AVhat is the first step in preparing for concreting? 

r * 

2., Why must exceptionally hard compacted areas be loosened? 
3* What is used to tamp subgrade? ■ 

4. Compute the volume in cubic yards in a slab which is 20-feet wide, 60-feet long 

and 8-hiches high. * * - ( 

REFERENCES- 

CDC 55233, Masonry Specialist 
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REINFORCEMENT MATERIALS AND TOOLS 



OBJECTIVE 



Upon completion of.this study guide, you will recognize the need for reinforcing 
concrete; the materials and tools used in reinforcing concrete: and reinforcement - 
installation techniques. ' , _ 



INTRODUCTION 

Most of us have seen modern football stadiums, hospitals, aircraft hangars. or 
skyscrapers built of concrete. Have you ever wondered how these structures were built 
• to withstand the loads that are imposed upon them ? 

• This study guide is designed to answer such a question. Since this study guide is 
introductory in nature, it will be necessary for the student to seek more comprehensive 
information from other courses. Information within this text will appear under the 
following headings. - • 

. * NEED FOR REINFORCING CONCRETE _ 

* REINFORCEMENT MATERIALS 

* INSTALLATION PROCEDURES 

* TOOLS AND EQUIPMENT 

NEED FOR REINFORCING CONCRETE \ . 

Without the tensile strength of reinforcing steel and modefrPTechnology, It would 
be impossible to construct large concrete structures.' Steel imbedded in the concrete 
makes it possible to erect buildings of this nature with large areas- of floor space free 
of load bearing support columns and partitions. 

REINFORCEMENT MATERIALS 

Because of its tensile strength, steel is considered the best metal for reinforcing 
concrete To makesure the reinforcement purposes are not defeated, there must be a 
good bond between the steel and the concrete. Bonds are created by natural means and 
a K 6 \"lF r ?u ^1 mechanical means. The natural bonding of concrete to steel is brought 
about by the adhesion and shrinkage of concrete during hydration. This action causes 
the concrete to grip the metal tightly. The mechanical bondin e of concrete to steel-is 
brought about by twisting orjitnerwISi deforming the metal. There are 'a variety of 
types and sizes of reinforcing material used to reinforce concrete 
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Rods 

I 

Reinforcement steel rods are avail- 
able ift various sizes. A plain rod is a 
straight piece of steel stock that has not 
been twisted or deformed^ A deformed 
rod is one that has been stamped or 
rollecLtp form rough designs on the outer 
surface. Plain and deformed reinforcing 
steel rods are shown in figure 17. The 
standard sizes of reinforcing rods arfe 
shown in figure 18. ' 



c 
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Figure 17. Types of Reinforcing Rods 



Bar No, 



Diameter (in) 



3 
4 



8 
9 
10 
11 



*- 1/4 
3/8 
1/2 
5/8 
3. 4 
7/8 

1 

'* 11/8 
** 11/4 
'* 13/8 



Area (sq in) 



0.05 
.11 
.20 
.31 
.44 
-.60 
.79 
1.00 
1.27 
1.56 



Weight (lb per ft) 



Weight 



0.17 
.38 
,'67 
1^.04 
1.50 
2.04 
. 2.67 
3.40 
4.30 
5.31 



"The 1 4 -inch round bar can be[ obtained only as a plain bar. 
"Approximate .diameter. These round bars are equivalent in area to the 
obsolete 1 -. 1 1 8-. and 1 1/4 -inch square bars. 



Figure 18. Standard Sizes of Steel Reinforcing Rods 
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Wire _ 

Woven wire is a steel reinforcing fabric having a rectangular or any number of 
different mesh patterns. The mesh can be purchased in several sizes with different 
size wire. The longitudinal wires are spaced and then tied in position by small 
transverse locking Wires. See figure 19. Welded wire fabric is commonly used as 
steel reinforcement in footings, walls, and slabs. Variation in mesh are obtained by 
welding. Welding produces a more rigid, less distorted fabric than woven wire, A* 
roll of welded wire fabric is shown in figure 20. 



LONGITUOINAL WIRE 



A. 



TRANVERSE WIRE 



Figure 19- A Section of Woveiriyrre__ 
Supports and Spacers 



A number of different devices are used 
to support and correctly space reinforce- 
ment steel. The steer rods must be cor- ' 
rectly spaced in relation to each other, as 
well as the sides of the forms. Supports 

V^nd spacers (also called chairs aria saddles) 
are^sed in the forms to support and space 
the reinforcement steel. Slab bolsters, 
the proper size stone, and precast con- 
crete blocks with metal ties (figure 21), 
are used to support the steel. Stirrups are 
used to support reinforcing material ih 
concrete girders and beams^ Several types 

^of supports and spacers are shown in Fig. 22. 




Figure 20. We Idled Wire Fabric 






A HIGH CHAIR-HC 



B. CONTINUOUS 
HIGH CHAIR-CHC 



. C SLA* BOLSTER-S8 0 8£AM eOLST£R-38 



TIE'WIRE 




Figure 2l* Precast Concrete Block 
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Figure 22. Types of Supports and Spacers 
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Anchors 

Steel reinforcing rod* must be se- 
curely anchored at the .ends,. Three types 
of anchors are shown in figured- They , 
are large washers and nuts, right angle 
I/bends, and hooks* 

Installation Procedures 
« 

The construction of the reinforcing 
units and the form %ork for~the concrete 
should be built-simultatneously so there 
will be no loss of time. The type, size, 
shape, and placement of reinforcing 
materials are specifically^covered in the 
drawings and specifications for the struc- 
ture. Walls, floors, and columns are 
three of the principal structures you will 
be reinforcing'. 



Figure 23. Types of Anchors 



Floors * fr - 

Steel rods are used to reinforce concr^te^loors containing girders and beams. The 
reinforcements are generally placed parallel with girders and perpendicular to beams. 
Steel in place in a floor slab is shown in figure 24. Also, figure 25 illustrates reinforcing 
unit placed in a form. The arrow points out the small precast concrete block that is 
used to support, fasten, and correctly space the unit. Before placing concrete, be sure 
the reinforcing material is tied where the steel rods intersect. Before placing rein- 
forcing material always. check to see that it is free of loose scale, rust, and other 
foreign matter which wiil interfere with the bdnd between the concrete and the steel. 

* ~ ^. • 

The height of the slab bolsters and high chairs in figure 24 depends on the specifi- 
cations for the jpb> The height of the supports used to hold the reinforcing material in 
concrete slab is determined by the concrete protective cover specified. Footing and 
other principal structural nitembfers should have at least 3 inches of concrete between 
the steel reinforcement and the ground and a 2 -inch protective covering of concrete 
above the steel reinforcements. 

Walls k 

Wire mesh and steel reinforcing rods are used for reinforcing^concrete walls. The 
types of materials used will depend on the strength required; If wirejnesh is used, the 
wire is .attached to the wall with suitable chair\spacers which support and space it 
corf ectiy. If reinforcing rods are used, they m$ be connected to the wall, as shown 
in figure *26.' ' ( 

The placement of steel in walls is the same as pjacing steel fclr a concrete slab or 
floor, except that the steel is erected 4n place rather than preassembled.. l^ote, in 
figure 26, that horizontal steel' is tied to vertical steel, wherever the two intersect. 
Eighteen-gage soft annealed iron wire is used/in making ties. 

26 
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The wodden blocks at the-top of the Avail, figure 10. are used to space the steel 
reinforcement a predetermined .distance from the form-,work. The wire ties at the top 
and the bottoitf of the form -work serve the same purpose as the wooden blocks, as well 
as to hold the steel in place, ^ 0 * " . ' r 



Holes are drilled through the form -work, and the wire ties are passed through the 
holes. They are connected to boards on the other side to hold the wire in place. The 
wooden blocks are removed from the top of the form when the form is filled with con- 
crete to the level of the blocks. When you construct high walls (6 feet or more) use * 
additional ties between the top and the bottom of the form -work. , 

Columns * , 

Steel rods and wire ties are^sed to build reinforcing units for columjis. Steel 
reinforcing units are built in sections, as shown in figure 27, and the number of sections 
used depends upon the height of the column. Where two sections are connected, they 
overlap each other! as shown in figure 28, and-they are secured with wire ties. 

After the reinforcement is in place, the form -work is built around it and the steel 
is attached to the form with wire ties, as shown in figure 29. 




Figure 27. Column Reinforcing 
Steel Assembled 






Figure 28. Column Reinforcing 
Steel- in Place 



TIE WIRE 

Figure 29; Method of Holding 
Column Steel in Place 
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TOOLS AND EQUIPMENT 



When large numbers of reinforcing 
-rods^i-yarious-lengths-and-shapes-a^e- 



iNCMOR \ 



required, they are bent on a bar -bending 
table, as shown in figure 30. * Shears are 
available that will cut the largest size used 
for reinforcing material. Small and large 
bolt cutters may also be used. For tieing 
the steel, a pair of wire cutters is used ■ 
to cut the wire and a pair of pliers is ' 
used to tighten the tie wire around the 
steel. 



SUMMARY 



) ^ — — T~/ji< pipe 




Figure 30. Bar -Bending Table 



Steel is very strong; therefore, it is often used to / reinforce concrete structures. 
Reinforcement steel is available in rods of various shapes and sizes, as well as wire 
mesh, both woven and welded.^The selection of the type and amount of reinforcement 
needed depends on the structure and the strength required. The reinforcement used 
in walls is usually erected in place. The reinforcement used in slabs and column^ 
may be assembled prior to installation. Wire, woodeft blocks, stones, metal spacers 
aftd supports are used to position the reinforcement in the forms. . To be able to cut,* 
bend, and fabricate reinforcement steel, you will need to know how to use bending tables, 
s shears, bolt and wire cutters, and pliers, 

QUESTIONS 

"1. Why is steel the best material for reinforcing concrete? 

2. You have a reinforcement rod one inch in diameter. What is the bar number of 
this bar? , • N 

3. Name the three types of reinforcing materials. . 

t 

4. Explain the purpose and, application of reinforcement anchors. 

5. Explain the method of binding steel reinforcing bars. 

6. Why should all the loose scale be removed from steel reinforc ement bars before 
they are used? 

7. Name three things that aroused to space and hold reinforcement materials. 

8. What is used to space wire mesh in wall construction? 



29 



270 



■ . ■ ■ \ 

J ' - / ^ 

9» How far from the ground should steel reinforcement be placed in a concrete 
slab? \ • 

10. Name two types of reinforcing rods ; 

REFERENCES . / 

/ , 

AFM 85-4, Maintenance and Construction Methods for Buildings and StrucUu;es 
CDC 55253, Masonry Specialist * • . 
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BUILDING FORMS FOR CONCRETE 



OBJECTIVE 



for vS i L S io d L? Ui ? e ^°^ d ! S yOU With the ^sk-related information 
for you tq„be able to build forms for concrete walls. 

INTRODUCTION 

ConcreS°is rSSf?J2?Vf* essential t0 J^ concrete construction, 
concrete is a fluid mass that nas to have sc/mething to- harden 'in. if 

■Jill S ra of a Se P D rocL aC h Urafce1 ^ and " e Str ° ng eno ^' " the end prod"t • 
prints call^n/ ^ shape and size V o serve the purpose that the blue- 
11a cal M° r - lBut ' if the forms areyweak and imoroperly placed, the - 
end product may not look anything like it's supposed to. ea ' tne . 

into S."SJ?ii5}! StUdy ? Uide easier for & understand, it is divided 
xnto ,tne following mam topics; «j.v.lva<=u 

iff* 

* CONCRETE BEp^ PREPARATION | 
'* DETERMINING REQUIREMENTS FOR FORM CONSTRUCTION 
/ FINAL INSPECflQN OF FORMS 

* - CONCRETE BED PREPARATION 

is latd g0 °?ho 0 =nf? tS depends on .the subgrade on.which the concrete 
is laid. The soil must be .compacted to eliminate the possibility of 
«ttL V d? - ^ e 1 C0nOrete ' 'The-'voids-will alldw'the concrete to - 

^ tu Cr ^° k severel y- A Power tamp may be used to compact the 
wil'< S uiSkl?? Wer ^ " gasoline - en ? ine Powered and tan compact the ^ 

to leJef lllKt n A d T Y - be . us<id tq.remove.or add soil where required 

to level tne bed or to bring it; to its desired level; i " 

ennpr S? bed should be thoroughly wetted just prior, to pouring the 
concrete it should not be wetted enough to form water pools f however, • 

th t suh l™ de aids i n curing the concrete as it .prevent the soil 
from absorbing the water from the concrete. * ' 



DETERMINING REQUIREMENTS FOR FORM CONSTRUCTION 
Size and Shape of .Forms - • * • 

• Both the size and shape of the forms may be determined 'from the 
blueprints and specifications. n 

Strength of. Form 

ponc^trnard^s! 16 built; t0 " nold wei ^ Of" fresh concrete -until tne 

31 • 



"Placement of Forms ; — — ■ : — - 

Placement of the forms must be aqcurate. The accuracy of ft orm place- 
ment can mean efce difference between a building that is built correctly 
or one that is out of proportion. / ' 

The forms must follow the batter boards and line previously laid out 
from the structure blueprints. • ' 



Wall Form Component r 
\ 

SHEATHING. Jongue and groove sheathing or plywood are the most 
common materials used to form watertight enclosures in which concrete 
>may harden (figure 31- A). 

Sheet metal masonite may be used'asa liner on tongue and groove 
sheathing. -The result will be a smootn surface- on the hardened conctete^. 

STUDS . Concrete forms must be rigid to contain Ithe fresh concrete 
in tne desired shape until it nardens. Vertical support for the forms is 
provided by 2 x 4 studs as similarly adequate material (figure 31- B). 

G) - ~ " * ~ 

*H) SPACER FOR ANCH0RJ3QU . , 



Z'X&l' TIE 

(D) • 

BRACES 



•WHALES 




BATHING 
*DS 



Figure 31. Wood Wall Form 
32 
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:onstructidn Joints 



Construction joints are used to .separate .areas 4* Concrete placed at* 
different times. A koyway construction joint is shown ih figure 32 be- 
tween a wall and a. footing. If the wall an* tne footing are placed at , 
...Che same time, 5 construction joint is not needed. The keyway construe- !« 



! 



, ... w tf l8 ^ hown ~ in '- fi « use - 3a Un a vertical position. Note the 
-Mvolttd 2 x 4' used to form the keyw%y. This type of joint is generally 

asod witn reinforcing steel running from one section to tne next. Wnen 
, reinforcing steel is not used, it is bettor to use a V-joinj: like that 
snown in figure 34. The V-joint is not as likely to oreak off as the key- 




bKIION of WAIL AlklAOY POURLD 



Mir WAV 



I" 

BOARDS 



■lgurc 32. Keyway joint between 
' a wall" and foo*€-ing!. 




BlVLLlO 2" X 

BULKHEAD 
I" BOARDS 



CLEATS 



BLOCK 



NUTS & WASHERS 



1" X6"S 



f(>UM SHEATHING 




JOINT 



Figure 33. Vertical Keyway joint. 

WALES. *Stu,ds-also require 
reinforcing when they extend over 
4 or 5 feet. This reinforcing i§ 
supplied by wales which tie pre- * 
* fabricated panels together and 
keep the forms in a straight line. 
They run. hoifj ^on tally and are 
lapped afc the corners of the forms 
to add rigidity. They are usually 
made of tne same material as tne 
studs and are used in pairs witn 
the long side^pro/jecting outward 
- "( f igure 3i-C). 

BRACES. Tnere are many types of braces wnicn^Mn bo used to hold ♦ 
forms m place. Tne most common «typ* is a member naLled from a stake -to 
a stuu or wale, at ab6ut a 30 degree angle to tne Horizontal' (figure 31-D). 

». . ifX Pl f'*' * a * sno * Plate* is naiTed into the foundation or footing ' 
.aiiu is placed carefully so as to give the 'correct wall dimensions. The . 
Suaus *re tied into tne snoe and spaced accordingly ( figure 31-E). _ _ * 



Figure 34. 



BULKHEAD 

Top- view of vertical 
V-joint for wall. 
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"SPREADERS. In order to maintain the proper distance between lornxs , 
small pipces of wood aire cut to tne same size as the thicknes^of the 
wall and are placed between the forms; these are called 'spreaders'. When 
tne concrete is placed in tne form/ enough pressure is applied on the form 
oy plastic concrete ^to .allow the "spreaders' to^be removed (figure 31-F). 

Tltf fWIR£S. Tie wirfcs hold the fprms against the spreaders ani keep 
the formd from spreading apart un&er the pressure of the fresh concrete. 
Tne wires run througn the form and around both the wales and the, studs. 
Tne wire is twisted in tne center to draw the-sheathing against thi 
spreaders (figure 31-C). " N 4 

* #. 
Ancnor Bolts t> 

Anchor bolts are *a very important part of a wall form, , Anchor bolts 
are used to nold a building to the foundation wall.* 

The bolts are usually 1/2" to 3/4" in diameter and either "J" or M 3\" 
shaded and set at leastf 8 M iato the -concrete. 

f * * • 

Cj Tftey~are usually spaced 1 foot from corners or v do or . openings and at 
points, where a {fell changes .direction. Spacing ^may be fsom 4 to 6 feet 
Ion center, * . * 

\ Template-, a piece of wood with a hole drilled ^in it, is used to hold 
tne oolt in place until the concrete nas set sufficiently tb support the 
,bplt itself (figure 3l-H), t • • ■ ^ « / . Y* 

Keyfyay joints' are used" tb -make a mechanicalMjpjffcl between wall and ' 
footing or ^adjoining wall (figure 31-1), /^s 




Sturdiness , ■» 

The forms should be inspected for adequa-£.e x bracing. 'Without sub- 
stantial -bracing, the forms will move wnen fresh apnprete is placed >in 
the forms, * T r ' * - , 

A^ignt Joints " " . '/ \ 

.All joints should be inspected for security, "*wllhout tight joints, 
trie fo'rms may separate under tne pressure of the concrete. 

* - " 

r Proper .Spacing " < j 

Forms 4 are v designed for a certain wall width (and shourii be checked 
to- insure proper measurements <are met. h 



T)ilin§ or-W£tting_o-f Forms ^ 

Oiling or wetting the forms serves two purposes/ getting the form's- 
provides a bond breaker oetween tne > f° rms and t* 1 ^ concrete, or keepinq tne 
forms from stipking to the concrete as well as to keep the for^is from 
absorbing water from tsJae concrete. • m 

Alinement * ' * 

Forms should b* checked for tfeing -level and square before the con- 
crete is poured. Once the concrete is pdured into the forms it/is too * 
1$ te tb make\any changes to tne t forms. 

34 I 



SUMMARY* ' 



Wiit"S n inw™ , tSJ tS°;J; nt t0 construction. . .it is yoU r responsi 

matte? Sw g££ tn2 for^s SS^oSS" !?H HT/-" 8 b6St l° U can * et ' N ° 
=nec kl ng tne 9 forms ^S&Z^ r^Sng'a" ^eYf ST.""**" 

QUESTIONS •. 

1. What determines the size, of a form? ' * |. 

2. What are the purposes for oiling or wetting forms? 

3. Why should the wall spacing be checked? &< ' "' * ' 

4. Wnat is tne purpose of anchor bolts? 

5. wnat handtools do you use to prepare a subgrade? v * 
REFERENCES • ' " * 

1, AFti 85-4, Maintenance and Construction Methods for Buildings and 



2# I CDC S5253 ' Maspnry Specialist 
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• .- -- - .. . CONCRETING* ■■ 

■OBJECTIVE ■: " « 

Upon completiorTof this unit of instruction, you will be' 
able to mix) place/ finish, and cure a. concrete slab. 

INTRODUCTION ^ r- 

v The construction of a Concrete structure on an -Air Force 
installation reauires, the skill and knowledge of several Civil 
Engineering AFScs. If the structure/is a large one, tt will 
be surveyed and staked' off by -Site Development personnel. 
Preparation of the subgrkde and base course material for con- 
crete slabs requifes the efforts of both Pavements and Equip-' 
ment Operator Specialists. The responsibility of building and 
placing forms, for wall or slab- §truct\ires, lies with the- ~ 
Carpentry Specialist".: None of theae specialists / however, will 
be as involved, nor will they be &i concerned, that the com-' 
pleted project be of high -quality, as you*, the m^'son. 

To make certain- that each phase of the project conforms to" 
project specifications, you may be present when the site is 
surveyed, and during* s\ibgrade and base course ^preparation. It 
is your duty and responsibility to advise carpenters during 
form construction and placement. Since the .ultimate goal is v a 
structure of good, strong, high-quality concrete,) you will,, 
install reinforcing materials, determine the mixture ratio, 
order ready-mix or mix the proportioned ingredients yourself , 
and then transport, pl^ce, and finish the~ concrete sl^b form. 

PREPARING FOR CONCRETE PLACEMENT 



Inspection 

.4 



\ 



One important step prior to concreting is~ to assure that 
all ypur equipment is operational and it hat your tools are in 
good condition* A * / * ' 

The mixer ^lould 'be checked to see ,that it^is cTean and 
in good operating condition. It should be serviced and lubri- 
cated priori to starting. r Mixing blades should be checkea^for 



excessive wear, and the wateVbatching mechanisiA should show 
^no leakage when the valve is closed. 

, ?^ fore parting the concreting operation, we must be sure 
t££iE!Z.i ^rface to receive the concrete, the forms, and the 
reinforcing materials are properly prepared, it only takes a 
few vminutes to.-give these^itejns one last .check. 1 

For concrete slabs, the subgraide, or base course, should 
• n ^ te ^ Prevent the rapid extraction of .water from the 

22.1 K ld " ln ltS curin 9- B y sprinkling intermittently 

vath water, the base upon which the concrete will be placed can 
be saturated without -becoming, muddy . The base should be free 
from sawdust, wood, nails, wire, pieces of metal, and other 



Forms 'should be tight; and well-braced. They should be 
c^ean, property oiled, and checked once more for proper 
dimensions. *> ^- ^ 



Installation of Joints 



\ 



EXPANSION JOINTS. Concrete expands slightly when the 

JTSuiS^fi 8 ? 8 ' ■ COnt " < r ts vhen the temperature falls. . -v 
To relieve the fiprces resulting from the expansion of concrete,] 

fhou?fbe Kif; US6d - *. n ?»e«ruding-t y pe filler matJrtaS 
SoJLJ h , expansion joints. This usually consists of7 
J™^?™ bituminous or wood material 3/4-inch thick. The 



expansion joint^kould be designed so it^will" providJ a com- 

jri^separation between sections of the structure 



plete and uniforr 

(figure 35). ...The expansion" joint 'ma teria'i" should be cut to the 
begins? ^ - ***** f ° r USe * ef °* e the ' -ncreSng o P .e?aSon 



Expansion joints, for 
slab structures, should be' 
constructed on the finished * 
subgrade or base' course before 
the rr&x is placed. These , are 
the, nost difficult joints" - to*-- 4 
'"set and maintain in their cor- 
rect pbsition, and should be 
checked throughout the paving * 
operation. The expansion joint 
filler and dowels should be 
held securely in place with' 
suitable installing devices 
(figure 36). The joint filler 



REINFORCING BARS 




JOINT -FfLLEf 



METAL WATER S OP 



Figure 35. 



Expansion "Joint 
for Wall, Top View 



should be held in a vertical position and should be well- 
supported so that it will not be disturbed or damaged during 
concrete placement. The subgrade or base course shpuld be 
well-prepared and the joint material should be cut accurately 
sp that it will extend continuously from the required position 
at the top of the slab and from edge to edge of the pavement 
(figure 37). 



FILL WITH PLASTIC MATERIAL 

if ■ 





Figure 36. Placing Expansion 
----- - J'oint- - • 



SMOOTH D0WE1 BAR \ EXPANSION CAP 

" - p - . . NON-E^RiJDtNG FILLED 

Figure 37 f Expansion Joint in 
Concrete Slab r 
Structure 



. . 'CONTRACTION JOINTS . Contraction joints are. used to ^control 
contraction craoking from temperature changes and the initial 
shrinkage of concrete. A contraction joint, sometimes called a 
dummy contraction joint, is shown in figure 38. 



The-^joint is fbrmed by % - 
cutting ±he slab with a con- 
crete saw to a depth of one- 
third to, one-fourth the slab 
thickness. i This joint also 
gives some relief from expan- 
sion farces because the initial 
shrinkage of the concrete opens 
the joint slightly, cracking the 
concrete belpw .the joint .and 
'providing room for expansioi|. 

Selecting a Mixture Rati 



FILL WICTR PLASTIC MATERIAL 

- L 



f 
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Figure 38. Contraction J^int 



WATER- CEMENT RATIO. 'High-cjuality concrete depends upon 
the correct water-cement ratio (WCR) . The WCR is the amount 
of water used per .sack of cement. In ot^her words, if good 
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quality ingredients are proportioned correctly, the strength ' 
of* cured concrete is determined by the ataount'of water added 
to the mixture per sack of cemfnt in the\ mixture. From your 
work in Day 11, you learned that a standard 1-1-2-3 mix, using 
6 gallons of water p&r bag of cement, has a WCR/6f 0.53. This 
'simply means that for everyybag of cement 'in the mixture, 6 
gallons of water was added, or for every^pound of cement, 0.53 
of la pound o/ water was used. Table 4 "gives the quantity of 
water to be used to attain concrete of t a given strength. 

SLUMP TEST. In "Day 11, you mixed three separate batches 
of concrete and performed a slump test to determine the con- 
sistency of each batch. From these- tests, you learned that 
the slump or consistency of concrete is governed primaril-y by 
the amount of aggregate in the mixture. A concrete mix with 
a fluid, consistency flows easily into forms and around rein- 
forcing materials. A stiff mix does not flow readily and 
usually requires additional labor or special equipment to 
place it. If more slump is needed, the mix can be adjusted by 
reducing the amount of sand and coarse aggregate, rather than 
by adding water. 



Gallons of water per 
sack of cement s ^-- - 


-4 


5 


6 " ' 


7 


8 


Probable average 7- 
day strength in PSI 


4,400 


3,500 


2,800 


2,200 


1,^00 


Probable average 28- 
day strength in PSI 


6,000 


5^000 


4,000 


3,300 


'2,800 



? 



\ 



Table 4. 



Relationship between Gallons of Water Used per 
Sack, of Cement and the Compressive Strength of 
Concrete 



Changes in consistency of a given mixture are usually 
caused by changes in the aggregate, changes in the proportion 
of sand to gravel, or a change in the WCR. slump tests Vshould 
be made periodically to insure a uniform mixture throughout * 
the concreting operation. To avoid mixes that are too stiff ' 
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or fluid, slumps falling within the limits of Table' 5 are 
recommended • 



Type of Construction 


Slump 


in Inches 




Maximum 


Minirmm' 

t 


Rpinfnrrpd foundation walls and 


5 


4 

2. 


?lain c footings , . caissons , and 


'. 4 


1 


Slabs, beams and reinforced 


6 


3 


Byilding Columns 


6 


3 




3 


y 2 


Heavy mass construction . * > . 


3 


i 



Table- 5 . Recommended Slumps for Various Types of Construction 



V v" MIXING', TRANSPORTING AND* PLACING CONCRETE 
'Mixing Concrete ' • 

Mixing is one of the most important steps in the produc- 
' tlon <pf high- quality .concrete • For efficient production, a 
- mixerlshould be jsed that will best meet the requirements of 
' the project. Concrete may be. mixed in a central plant \ which 
combines batching and mixing," Qr it may be mixed in a transit- 
mix trick./ In the flatter case, the proportioned ingredients ^ 
are placed in the truck and mixed enroute to the site where it 
is placed dn .the forms. On large construction \ pro jects , con- 
crete may\ be mixed in pavers at the site, and placed in the 
forms, in one , continuous operation, When^ transit-mix is being 
used, and the job is relatively small, a trailer-mounted iftixer* 
(figure 39) can be used, m% ^ 
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1 HANO WHEEL ANO 5 SKIP LOAOER 

Skip shaft qr hopper 

2 WATER DIAL " 6. MIXING ORUM 

3 WATER OIAL ARM 7. OtSCHARGE CHUTE 
A WATER TANK 8 STABILIZING STA'NO 

Figure 39. Trailer-Mounted Concrete Mixer 
Regardless of the type of mixpr hqo^ ^a- 

Transporting "Concrete 



H2*to\£ Sp """hfeU" t0 thS -ftee water 

voids are o*S^J25iXVr^^ t r" W '; ..^ 
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ready-mix is normally used, 
and is deposited into the forms 
from the truck, when possible. 
For the usual small job, trans- 
porting by rubber-tired wheel- 
barrow or buggy (see figure 40) 
is the most economical 'method. 

Placing Concrete 

- „ When concrete is placed in a 

slab, it should be started at Figure 40. Rubber-Tired Buggy 

the far* end of the form, wording 

back toward the source of the concrete. This method of con- 
crete placement prevents ydur having to work over freshly 
placed mixtures. Each b^tch of concrete should be dumped 
against the previously placed batch and not away from it. When 
concrete is dumped in separate piles and worked, severe segre- 
gation of the concrete material^ occtlrs . 

When wheelbarrows or buggies are used to place concrete 
in slab forms, an efficient working arrangement is shown in 
figure 41. - . 



STARTING POINT 




t% WHEELBARROW RAMPS AT BOTTOM Of 

SAND AND GRAVEL PILES ** 

'Figure 41. Mixing and Placing Layout with Wheelbarrows ^nd Buggies 




Consolidating 

All concrete, with ^he exception of that placed under 
water, should be compacted and worked into place by spading, 
by puddling, or by mechanical vibrators* Compacting devices, 
such as ^pades or puddling sticks, long enough to reach the 
bottom of the "form and thin enough to pass between the rein- * 
'forcing fnaterial, should be used. 

Consolidation eliminates rock pockets and large air 
-bubbles and*brings enough f inqp^naterial^to the surface to pror 
duce the desired finish. In the process of consolidation, you 
should caret uUy work the concrete around the reinforcing steel 
to assure proper embedding of the steel in the concrete. When 
consolidating, try to avoid displacing the reinforcing steel 
because the strength of the concrete structure depends on its 
proper location. 

Concrete can be effectively consolidated by .using mechani- 
cal vibrators. With Vibration, it is possible to place mixtures 
too stiffi to be placed by hand. -Stiff concrete mixes require ' 
less cement and are more economical. There is also less danger 
of segregation in this type of *mix. The mix should never be so 
stif/ that an excessive amount of labor is required to place it. 

The internal vibrator involves insertion of a vibrating . 
element into the concrete. . The external type is applied to the 
forms. They are powered by electric motor y/gasoline engine, or 
compressed air. • fi * 

. The internal .vibrator should be inserted in the concrete 
in a vertical position, at intervals of approximately 18 inches 
to allow some overlap-of the approximately 18 inches to allow 
sqme ovejrlap of the area *vibratpi a£-eaq£ insertion^. It should 

.also pass through . several inches of the previous layer "to in- 

. sure ^ good bond between layers. ^ , 

You will know that sufficient vibration has taken place * 
when a ^ thixr line of mortar appears along the form. When you 
are using an internal vibrator, as shown in figure 42, be care- 
ful not to let ib contact the* forms because the vibrator could 
damage them. Mixes that are not t&o stiff andrcan be con- 
solidated by spading or puddling should not be ^vibrated. because 
vibration of this type mix could cause segregation. - < 
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External vior^aarors are 
^rigidly atta<phed f to 'the forms 
by means of a clamp or vise. 
Part of* the energy of the form 
vibrator is absorbed by the 
forms, because 'the vibratory 
action must be transmitted 

•through the forms to the con-" 
crete. t Form vibrators should 
not be placed farther apart 
than the radius through which 
the vibration is visibly 

.effective. 

You should raise the 
vibrators as the forms are 
filled ' but keep - them below the 
le^el of the concrete. The 
distance on the form below the 
level of the concrete at which 
the vibrator is placed depends 
on the consistency and thick- 
ness of the concrete. 




B. ENGINE OR MOTOR-FLEXIBLE 



XJ . 

A, PNEUMATIC-RIGID 



Figure" 42. 



Rigid and Flexible 
Shaft Internal 
Vibrators 



As with internal vibrators, sufficient vibration has 
t;aken place when ,3 thi^ line of mortar appe^ifs on the* fedge of 
thfe »rmr -After the concrete, has been {properly vibrated-, • you 
should immediately start the finishing "operation before the 
concrete starts to set. - 

Finishing Concrete 

After a; floor slab, side- 
walk, etc., has beej> placed/ 
the top surface is rarely, at < 
the exact elevation desired. 
The process of striking off 
the excess concrete, to bring 
the surface to the proper 
elevation, is called screeding. 
In this operation .a templet or 
a straightedge (a/"2 x 4 or 
2x6 board with. a straight edge) 
is moved back and forth! across 
the concrete with a sawing 4 
motion, as shown in figure 43. 

44 




Figure 4j3, Screeding Operatior 



The templet' rides on wdod or metal forms that are used 
as guides.. With each sawing motion, the ^ templet is moved 
forward. a short distance. You should always keep] a small**- 
amount of concrete ahead* of the templet to fill in low spots 
and maintain a l^vel surface as the templet is moved forward, r 
If there is a tendency- for 'the templet to tear th^ concrete 
surface, the rate of forward movement should be reduced or the 
bottom edge of the templet covered with metal. 

In most cases, just slowing the templet will stop the 
tearing action. You will encounter tfftls tearing problem when 
you use air-entrained concrete (because of its , sticky nature) . 
Aftlfc the concrete is struck off, a hand tamper, better known 
as a jitterbug, 4 can be u^sed to further compact the concrete . 
into .a dense itfajss. ' A hand tamper, or jitterbug, is shown in 
figure 44. Now that the concrete is leveled off and tamped, 
it may be necessary, to float, ,tr9wel, broom, or rub the sur- . 
face, depending on the finish desired. 




Figure 44. „ Hand Tamper or Jitterbug- 

If a smoother surface is required than one obtained by 
^creeding, the surface should be worked sparingly . with a_ „ 
wood* or metal float or a finishing machine. Figures?45, 46, 
47, and 48 illustrate a wood float, a long-handled wood 
float, a steel 'trowel and edger, and a typical power trowel 
for finishing concrete. 



The floating process should take place shortly after 
screeding and while the concrete ^is "still plastic and, workable. 
You should eliminate high spots, fill in. low jspots, and at the 
same time bring sufficient mortar to the. surface to produce 
the desir&d finish. \ " V 




Figure 45. Wood Float * * Figure 46. Long -Handled Wood 

Float ' * 
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Figure 47. Steel Trowel ancf E'dger 





Figure 45 



Scaling Due to 
OVerf inishing 



Figure 48. - A Typical Pow^r 
J Trowel^ 

Do* not overwork the con- 
crete while it is still* plastic*, 
because this- Wi^i b^ing an^ 
excess of water.^nd mortal to «• 
the surface* A, mixture of water 
and" mortar wili" f orm, ~a "thin / * 
weak layer which jjill scale; or ^ 
wear off under usagjg, as £hqwn in figure 49. . where a* coarse 
finish is desired^as' the fijial finish) r you '.should float the 
surface. a second time aSter-'it has; partiaHy -.hardened., 

i . • <r ^ > 

\ f*fe*n working on^large, concrete . slabs', use a ylong-handled ■ 
wood float, as shown' in figure 46.' - 3efor* ^g^Tany further 
Wiethe finishing oriajration, let's edge arid' joint the con- 
crete before it. becomes too .stiff. , 4 * . * 

• Where edging is necessary)' it should .be done immediately 
after the floating and before 'the cbncj^te hafi* stiffened too 
mucn. Edging will ,gdve ^oii a grounded edge that will prevent 
chipping or -damage to the concrete slab. 

You should run .the edge* backhand forth between the ccX 
crete and the form until a,- finished jg^ffTs produced. You 
should be very careful that all.coarj .aggregate particles are 
covered and .that the edge does -ndt leave too. deep an ' impression 

1 ■ * 
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in 'the surface of the slab., Too deep an impxession in the top 
of the slab may be difficult. to remove with the final finishing 
operations. Anedger'was shown in figure 47. 

Now that we have edged the concrete, the next step is to 
joint (groove) the slab. TJie cutting edge or bit«of 'the 
jointer tool cuts joints in the slab called contraction joints. 
In sidewalks and driveways, contraction joints should be spaced 
at intervals equal to the width of the slab, but never more 
than 20-foot intervals. It's a good practice to use a straight 
board as a guide when you are cutting joints in the concrete. 
On large surfaces, joints can be cut with an electric or a 
gasoline-driven jsower saw. , * ' 

Joints made with a power saw should be cut wi,thin 4 to 12 
hours after the slab has been- placed and finished/ A jointer 
or groover is shown in figure 50. Now that the slab is edged 
and jointed, let's continue with the different finishes for 
cbncrete surface. 

If a dense., smooth surface is desired, floating 'should be 
followed by steel troweling. Steel troweling operations are 
shown' in 'figure 5L You should perform this troweling opera- 
tion after the moisture film br shine disappears from, the' 
floated surface % and the concrete has hardened enough to .prevent 
the fine material and water from working to, the surface. 

> r 




Excessive aqd too-early troweling tend to Droduce crazing ' *3 €> / 
(breaking into pieces) and lack of durability ;'' too long a de- ^ 0 ' 
lay in troweling results in a surface that is too hard to 
J > finish properly. The usual tendency is to start to trowel 'too 
^ soon. Troweling should leave fthe surface smooth,, even, and 
free of marks and ripples . < • 

' Spreading dry cement on a wet surface to take up the 
excess water is not a good practice if a wear-resistance and 
t durable surface is required. If excess water is present on 

the surface of the slab, finishing operations should be delayed 
until the water has evaporated or been carefully blotted up. 

To obtain a surface that is fine-textured but not slippery 
you should trowel over the surface with a circular motion ' 
immediately after the first regular troweling. In this pro- 
cess, you should keep the trowel flat on the surface" of the' 
concrete.. 
» , 

Where a hard-, steel-troweled 'finish is.reauired, the first 
regular troweling should be followed by a second troweling 
after the concrete has become so hard that no montar adheres 
to the trowel and a ringing sound ' is produced as^the trowel is 
passefl over the surface. * / 

,w\en you are giving the surface a final troweling, you 
should hold the trowel in a slightly tilted position and apply 
heavy pressure so that the surface is thoroughly compacted; 

" air i ine cracks in a slab are usually caused by a concen- 
tration of water and fines at the surface, resulting 'from over- 
working the- concrete during finishing. Rapid drying-will alsd 
cause pracking Voids that develop prior to troweling usually 
can be closed by pounding the concrete with a hand' float. 

If a nonskid surface is desired, it can be produced by * 
brooming the concrete before it has thoroughly hardened.' You 
should carry out the brooming operation immediately after' the 
slab has been floated. For s&me floors and sidewalks where 
. severe scoring is not desiratfle, the broomed finish can be 
produced with a hairbrush (paint brush) after the surface has 
been troweled to a smooth finish. 

Where .rough scoring is required, use a stiff broom made 
01 steel wire or some type of coarse fiber. Always broom the 
concrete in such a manner that the direction of the scorinq 
is at^a right angle to the direction of traffic. 

< 
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Another method of producing a nonskid surface is to* drag 
a wet burlap belt longitudinally -along .the length <*£ the strip 
(f igure"52 ) . The burlap mus.t be clean and kept well saturated. 
After the desired finish is obtained, the curing operation f 
should be started immediately . , 




CJR-025 



Figure* 52. Burlap Drag 



' SPECIAL PROCESSES 
Cold Weather Concreting' / - 

' . Unfortunately, the weather plays an important' role in thQ, 
making of go6d concrete. In cold 'weather , concrete hardens 
slowly .and is subject to freezing which will result in a' poor 
concrete job.. In hot weather it sets' too fast and fine hair- 
line cracks wi^L develop, weakening the concrete structure. 
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Concrete placed when the air temperature is less >than 
50°F. ,is classified as cold weather concrete, and certain pre- 
cautions arre necessary for cold weather concreting. Concrete 
hardens slowly and .gains strength slowly at low' temperatures. 
If the concrete freezes during the first 2 days after placing, 
it will be severely damaged. 

Never place concrete on a frozen subgrade because of the 
danger of settling when the ground thaws. Before placing 1 
concrete in forms, remove all ice, snow, and frost from the 
forms and reinforcing material. This task can be efficiently 
accomplished by, using live steam. 

If protective covering is required, it should be installed 
as completely as possible before the concrete is^placed. After 
the concrete is placed/ the remainder of the covering should 
completely inclose the freshly placed concrete to minimize 
heat loss. If warm concrete is to be placed pn a cold surface 
*of hardened concrete, the hardened concrete nwrst be warmed and 
it$ surface sufficiently moistened before the new concrete is / 
deposited . 

... J 
For air temperatures of 40° to 50°F. , the temperature of 
the placed concrete should be from 60° to 70°F. A placed con- 
crete mix of 60° to 70°F. can be produced by heating the mixing 
water find aggregate, if necessary, to a temperature between 
70P a.nd 8 0°F. whfcn it is placed in the mixer. 

4 

For permanent construction, the placed concrete must be 
cured at a temperature of 50°F. for '5 days or 70OF. for 3 days. 
Mf high-early-strength cement is used, the curing period can 
be reduced to 2 days at 70°F. or 3 days at- 50°F\ 

For air/tejnperdtures from 32° to 40°F. fc high-early-strength 
cement should be used, or 2 pounds of. calcium chloride per 
sack df cement should be added to. accelerate .hardening* The 
forms may have to be heated to remove any ice, snow or frost. 
The concrete temperature at the time of mixing should be from . 
70° to 80°F. This temperature can be obtained by heating the 
water -or* hearting both the water and aggregate. In no case 
should the concrete mixing temperature, exceed 80°F.; higher, 
temperatures will reduce .its strength. Remember, the curing 
conditions described in the previous classification must be 
provided. 

For air temperatures in the 0° , to 32°F. range, high-ear lv- 
strength cement should be used; however, if this type of 
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cement is not available, calcium chloride should added in 
the 'amount of no more than 2 pounds per sack of ordinary cement 
Calcium chloride is an accelerator which enables the concrete 
to 'develop strength more rapidly. 

The aggregate and water must be heated to provide 70° to 
80°F. concrete temperature at the mixer. It is also advisable 
to heat the forms. Gtffring conditions as described in the first 
classification must be provided. After the required curing 
period, the concrete* can be allowed to cool to the temperature 
of the atmosphere, regardless of how cold it is. Never attempt 
to place concrete in temperatures below 0°F. unless the amount 
of concrete is exceptionally small and can be easily prptected. 

If concrete is frozen before it has taken its initial set, 

it will not be damaged if "thawed out rapidly and properly. ,It > 

will later develop almost the same strength and durability as 

it would have if freezing had not occurred. Rapid thawing is 
done with the use of heated inclosures. 

The freezing of concrete before it sets up will cause the 
water to expand and disrupt the bond between the cement ajid 
aggregate particles. If the freezing occurs aftef the concrete 
has set up and after it has been cured as required, there" will 
be no damage .* * 

^eating* the mixing water is the most practical means of 
warming the concrete. Water is not &xiLf , easy to heat, but 
each pound of water heated to' a given temperature has roughly * 
five times as many heat units stored in it as are scored in a 
pound, of aggregate at the same temperature. 

Water is commonly heated in a boiler by live steam or bf 
heating coils. The temperature of water "should never exceed 
165°F. because of the danger of causing a quick flash set of 
the cement. Mix the hot prater with the aggregate so the mix. 
temperature will be below 80°F. before you put in the cement. 
Take care so that the hot water does not come immediately into 
contact with the cement. ^ * 1 

Hot Weather Concreting 1 

During hot weather, precautions should be 'taken to main- 
tain concrete temperature during curing at not more than 85° 
to 90°F. There will be^climatic conditions where this 
limitation cannot be observed. 
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Mixing, placing, and curing concrete at high temperatures 
affects i't in three different ways: (1) the strength of con- 
crete that is mixed and cured at: high temperatures is never 
as great as that of concrete mixed and cured at moderate 
temperatures, (2) the cracking tendencies are increased be- 
cause of, the greater range between the high temperature at the 
time of hardening and the low ' temperature to which the concrete 
will later drop, and (3) concrete which is mixed, placed, and 
cured at high temperatures has been found to fail sooner, as 
a result of repeated cycles of, moisture and temperature 
changes above the freezing point, than concrete which is mixed, 
placed, and cured at moderate temperatures. 

The temperature of a concrete mix can be lowered by any 
of several means. These' means include: (1) using cold mixing 
water (slush ice can be used in extreme cases to cool the 
water), (2) avoiding the use of hot cement, (3) cooling' the 
coarse aggregate by sprinkling, (4) insulating mixer drums by 
.cooling them with sprays or wet burlap coverings, (5) insulating 
water supply lines and tanks,, (6) shading materials and 
facilities not otherwise protected from the heat, and (7) by 
working only at night. 

Concrete curing is difficult to accomplish in hot weather 
because the water evaporates rapidly. However, it is espe*- 
cially important to protect concrete in hot weather because of 
the greater danger of crazing and cracking from rapid loss of 
moisture. Therefore ,, moist curing, especially ponding, should 
be used. 

SUMMARY 

Good quality concrete must have the correct proportion of 
properly mixed ingredients, * However, this is only the 
Starting point. Poor transporting and handling practices can 
ruin the most carefully measured and properly mixed* Several 
means of transporting concrete are available. s Transit-mix 
trucks usually are used to deliver concrete to large construc- 
tion sites. On smaller jobs, wheelbarrows or buggies may be 
-used. The means of transportatipn requires careful planning 
and, at times, must be used in conjunction with chutes to 
place concrete. Chutes must be sloped correctly, and if the 
distance concrete must travel through a chute is too'far, it * * 
will dry out or segregate. 

- The quality of concrete can be improved with the use of 
Vibrators to consolidate it during the placing operation* 
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After concrete is placed in forms, it is finished by screedi-ng 
tamping, if required; floating while the concrete is still 
plastic; * edging, if necessary* then jointing or grooving. 

Changes in temperature will cause concrete to expand and 
contract. This action may Result in cracking or buckling of 
the concrete. To relieve this condition, expansion joints are 
installed. 

There are special processes for concreting due to cold 
and hot weather. 

QUESTIONS 

v 

1. Why is it good practice to oil. concrete forms? 

2. How can the base for a concrete -slab be saturated and not^ 
become muddy? 

T- 

3. What could oe the result of overf inishing concrete? 

4. Explain how you would check the consistency of a concrete 
mixture?- 

5. When are expansion joints placed in concrete mixtures? 

6. What is meant by screeding? 

7. What is a jitterbug? ^ 

8. What chemical is used. to accelerate hardening? 
REFERENCES 

CDC 55233, Masonry Specialist 
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MIXING AND PLACING CONCRETE 
FOR WALL STRUCTURES 



OBJECTIVE 

Upon completion of this unit of instruction, you will be able to mix, place, and 
h concrete in a wall form 

ft 

INTRODUCTION 



finish concrete in a wall form 



. Prior to placing concrete in a wall form, you must complete the construction t>f 
the foundation and forms and install the reinforcing material. An inspection of the 
forms and reinforcement steel should be accomplished before you start placing the 
concrete. The methods and techniques of placing concrete in wall forms are similar 
to those used. in placing- concrete in a slab form. 

CONCRETE MLXTURE 

Concrete to be placed in a wall must be of a consistency that can be worked around 
the steel reinforcement bars. Concrete containing large aggregate particles with a 
stiff consistency is not suitable for use in thin walls or walls with reinforcing bars. 
The adequate consistency can be determined by performing the slump test. The rec- 
commended slump for reinforced walls is from 5 to 2 inches. A mixture of concrete 
which has a slump of 3 to 4 inches may be obtained' by using the standard mix ratio 
1:2:3, cement : sand : gravel, with six gallons of water per sack of cement. This * 
ratio is based upon volume. The maximum size aggregate is one inch. The consistency 
is adjusted by varying the amount of aggregate. The water - cement ratio should be 
dept. constant. . • 

Handling and Transportation— , 

After concrete' leaves the mixer, it must be ca'refully handled and transported to 
prevent the aggregate separating from the mortar or the water from other ingredients * 
Improper Handling and transporting can spoil the most carefully designed and properly 
mixed "concrete. Separation-or segregation occurs because concrete consists of mater- 
ials of different sizes and weights. 

The equipment used in handling and transporting concrete depends on the size and 
type of job. If ready-mix concrete, is used, the concrete should be 'deposited in the 
forms straight from the truck, if possible. For the usual small job requiring no high 
lifts, transporting by wheelbarrow or buggy is the most economical method. Sometimes 
chutes must be employed in- conjunction with the wheelbarrow and buggy in order to" 
place the concrete properly in the for,ms. Stiff mixes reguire chutes to be placed on 
steeper slopes. Specially designed buckets are used to move concrete above and below 
the mixer. The lifting is done by a crane. If the concrete is to be deposited below or 
about the same level as the mixer, a simple arrangement of 2-inch thick plank runways 
placed on the ground can be used for the buggy to ride on. If the difference in level is 
large, then a drop chute, like the one shown in figure 53 should be used. 

» 
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Concrete can be allowed to drop freely, 
without a chute, for a maximum of 5 feet, 
when being dropped in forms and 3 feet for 
exposed work. When concrete, is to be ele- 
vated above the mixing level, Jess than 15 
feet above ground, inclined runways for 
transporting the concrete to the required 
elevation can be built &t low cdst. 

For short distances, chutes can be used' 
for transportineponcrete. You should never 
transport concrete for long distances, it tends 
to dry out and segregate. For the usual con- 
crete mix, the slope of the chute should be 
from 2 to 3 feet horizintal to 1 foot vertical, 
if you are working with *a stiff mix, a steeper 
slope should be used. A down pipe should be 
provided at the end of the chute so that con- 
crete will drop vertically and not segregate. 




2* 8".- 
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Figure 53. Concrete Drop Chute 



Placing Concrete 

After the forms are set and the reinforcement materials installed, you are ready to 
concrete. The actual concreting operation consists of placing the concrete in the forms 
and consolidating, finishing, and curing it. . v . - 

Wheh placing concrete in high walls, you should deposit it in level layers, not more 
than 12 inches deep. Each level should be spaded Just enough to make the concrete settle 
thoroughly and produce a dense mass before the next layer is placed. 

If you should have tp stop placing concrete in the wall for a long period of time, or 
at the end of the day's work, you should roughen the top surface of the wall just before 
it hardens. This will provide a good Bond for the next layer of concrete. Before starting 
to place concrete again*, you should clean the roughened surface and apply a thick creamy 
coat of cement- water paste with a brush just ahead of the freshly placed concrete. This 
Will give you a good bond between the different layers of cdncrete ancralso enable the 
wall to be watertight. • . . * ' 

After trie concrete wall has been placed, the top surface is rarely at the exact ele- - 
vation desired. The process of striking of the excess concrete, to bring the surface 'to 
the proper elevation, is called screeding. In this operation, a templet or a straight 
edge is moved back and forth across the concrete with a sawing motion. If a smoother 
surface is required than, one obtained by screeding, the surface should be worked spar- 
ingly with a wood or metal float or a finishing machine . , 

Anchor Bolts $ » 

'i Buildings are anchored to masonry walls to prevent them from shifting from the 
wail This shifting may be caused by excessive winds which tend to lift the structure 
mounted on the walls-. Anchor bolts are positioned in the form work prior to placing 
the concrete. One of the most common type anchor is a threaded rod with a nut and 
washer on one end. The other. end is bent to hold in the concrete. 
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Another type is a thread rod with aivattached flang on the ehtf which will^be in the con- 
crete* The threaded end of the bolts should extend abotfe the top of the concrete far 
enough to extend through a plate and receive a rtut. * 

SUMMARY y . . " 

- To properly place concrete in £ wall form, the concrete must be Adequately mixed 
and have the proper .cgnsistency. -Transportation and handling is just ^important as 
having a good mix. Poor handling can cause separation of the ingredients. Chutes 
inay be used to place the concrete at \he required location. Concrete shoald not be 
deposited^in greater than 12 incji levels without spading. Concrete can be leveled by 
screeding*. Anchor bolts,are installed in concrete to hold or support other structures. 

QUESTIONS ; ; - 

1. What is the purpose of, chutes? ■ ' . 



2. What should the slope of a chyte be for a fluid concrete? 



* 4 



For stiff concrete? 



3. How do you chack the consistency of a concrete mix? 



4. What is the purpose/of roughening the'top surface of a concrete wall at the end of 
a day T s*work? ' * 



5. How is a concrete wall finished? 



J ' 
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CURING CONCRETE 

OBJECTIVE / 
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This study guide will provide you with the knowledge necessary Jfc effect a satis 
factory cure of concrete slabs and structures. 

INTRODUCTIpN ' \ \ 

Although concrete is one of the most useful building materials developed by maiv,jt 
requires much care immediately after initial placement. This care we will call curing. 
Initial concrete curing performs two important functions in concrete. (1) Prevents 
loss of -moisture, insuring waEer availabe to complete hydration process in concrete: and 
(2) maintains temperature level to insure this cojiip^pe chemical reaction. This 
study guide will describe the curing operation and different methods used in curing 
^condrete. ■ * 

> 

Curing - General 

Concrete should be cured by protection against^rapid loss of moisture and rapid 
temperature changes for a period of not less than 7 days from the beginning hi the 

uring operation, Unhardened concrete should be protected from rain ajid flowing water. 
All equipment needed for adequate curing and protection of the conqrete should be on 
- hand and ready toinstalUbefore'actual concrete placement begins. In all cases in which 
the curing medium requires, the use of water, the curing s'hould have prior right to all 
water supply or supplies. Protection should be provided as necessary to prevent 
cracking of the pavement caused by temperature changes during the curing period* ' 
The sides of concrete s[abs exposed by-the removal of forms should be protectee} within 
1 hour after removal of forms to provide the exposed surfaces with continuous curing 
• treatment equal to thatViOV^ed by the method selected for curing the slab surface, and 
to prevent injury to the pavement edge and the underlying subgrade. Covering material 
should^ot be used that contains or becomes contaminated with sugar in any form, tannic _ 
acid, or any other sutfstance detrimental to portland cement concrete. Any covering 
material such as mats,. waterproof paper,* or impermeable sheets used in curing should 
fee removed as necessary for testing the surface, correcting deficiencies, andsawing 
joints. The concrete surface shQuld be maintained wet With a water spray until the 
covering materials are replaced Where membrane curing is used. "alKdam aged areatf 
should be resprayed with curing compound immediately upon completion of testing and 
any required surface correction, • * 

Initial Curing* 

Immediately after the finishing operations have been completed and the concrete 
has set sufficiently to prevent marring,the surface, the forms and entire surface of 
the- newly laid concrete should be covered with wetted burlap or cotton mats 'as dis- 
cussed below. The initial moist coring shall be continued for a period of not less than 
24 hours, The surface of the newly laid concrete should be kept moist and damp until 
the burlap or cotton-mat epveringsjare in place, . 
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Final Curing I # s . 

Curin/of the concrete should be continued for the duration of the requi/£d curing 
„ period by any of the methods described below. * 



BURLAP OR COTTON-MAT CURING. The coverings may be either .burlap or . 
cotton mats. Burlap covers should consist of two' or more c layers of burlap having a . - 
combined weight of 14 ounces or more per square yard in a dry conditipn. Bui4ap * 
should either be new or have been used only for curing concrete. Cotton mats and 
burlap^striRS should have a length, after shrinkage, at least 1 foot greater than nec- 
essary to cover the entire width and edges of the pavement lane. The mats should 
be thoroughly wetted before placing and kept continuously wet and in intimate contact 
with the pavement edges and surface,f<5r the duration of the required curing period. 

WATERPROOF -PAPER BLANKETS OR IMPERMEABLE SHEETS. Immrdiately 
after removing the coverin^u^ed for initial curing, the surface of the concrete should 
be Averted with a fine spray of water and then covered with waterproof -paper biank'etsj* 
V)Jy ethylene coated burlap blankets or polyethylene sheets (if available). T4ie burlaps 
oYthe polyethylene 'coated burlap should.be thoroughly saturated with water before plac- 
ing. The waterproof-paper blankets, polyethylene coated burlap blankets, or polyethy- 
lene sheeting should be in pieces 'large enough to cover the entire width and edges o; the 

• slab. (Polyethylene sheets carefully lapped will eliminate the necessity for*two curing 
treatments. This material is also lighter, cheaper, and more easily handled than 
pply ethylene coaled burlap.) The sheets should b'e plaeed with the light-colored side up 
Adjacent sheets should overlap not less than 12 inches wjth the lapped edges securely 
'weighted down and cemented or taped to form a 'continuous cover and a completely 

^closed joint. These coverings should be adequately weighted down to prevent-displace- 
ment or billowing from winds. Covering should be folded down over the side of the 
pavement edges and secured by a continuous bank of earth or other approved means. 
Tears and holes appearing Hi coverings durThg the curing period must be patched 
immediately. The coverings should remain in place duting the entire specified curing 
period. . . 

MEMBRANE CURING, immediately after removing th£ wet covering used for ini- 
tial curing/ the entire exposed surface of the concrete should be uniformly. coated with 
a membrane curing compound (figure 54). The concrete should not be allowed to dry out 
before the application of membrane. If any dpying has occurred, the surface of the 
concrete should b£- moistened with a spray of water. * 1 



The curing compound £houl/be applied to the finished surfaces by 



means of an 



approved automatic spraying machine, as soon as the free water has disappeared (if 
available). The^praying machine sh&uld l?e self-propelled and ride on tfie side forms 
or previously dohstructed pavement, straddling the newly paved lane. The machine 
should be equipped with spraying nozzle of nozzles that can be so controlled and 
operated as to completely and uniformly cover the pavement surface with the required 
amount of curing compound. The curing compound in the storage drum used for the 
• spraying operation should be thoroughly and continuously agitated mechanically thro lgh 
out the full depth of the drum during the application. Ajr agitation may be used oolv to 
supplement mechanical agitation. Sprang pressure shoufcF^e-sufficient to produce a 
fine spray and cfover the surface thoroughly and completely witti a uniform film. Spray 
equipment should be maintained in first -class mechanical condition and the spray 
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nozzle should be provide^ with ah adequate wind guard. The^uring compound should 
be applied without overlapping coverage that will give a two-coat application at a 
coverage 6i not more than 200 squkre feet p eg^a llon for both coats. 



■p a a it juq^ h a il juuuuc 




Figure 54. Application of Curing Compound 

The application of curing compound by hand-operated pressure sprayers is satis- 
factory only on odd widths or shapes of slabs and on concrete surfaces exposed by the 
removal of forms, as authorized. . When application is made by hand -operated sprayers 
the second coat should be applied u£ a direction approximately at right angles to the di- 
rection of the first coat. The compound should form a uniform, continuous, cohesive 
film that will not check, crack, or peel, and that will be free from pinholes and other 
imperfections. If discontinuities, pinholes, or abrasions exist, an additional coat 
should be applied to" the affected areas within 30 minutes. Concrete surfaces that are 
subjected to heavy rainfall within 3 hours after the curing compound has been applied 
should be resprayed.* . * * 

* Necessary precautions should be taken to assure that the concrete is properly 
cured at the joints, but that no curing compound enters the joints ,that are to be .sealed . 
with joint-sealing compounds, The top of the joint opening and the joint groove at 
exposed edges should be tightly sealed as soon as the joint -sawing operations have been 
completed. After application of the seal, the concrete in the region of the joint should 
be sprayed with curing compound. The method used for sealing the joint groove should 
be effective in preventing loss of moisture from the joint during the entire specified 
ciiring-period. , " 

Approved standby facilities igg curing concrete pavement should be provided at a 
location readily accessible to the' site of the work. These would be for use in the event 
of mechanical failure, of the spraying equipment or any other conditions that might 
prevent correct application^ the membrane -curing compound at the proper time. 
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Concrete surfaces to which membrane* curing compounds have been applied should 
be adequately protected for the duration of the entire curing period from pedestrian and 
vehicular traffic', except as required for joint -sawing, operations and. surface tests, and 
from a«y othfer possible damage to the continuity of the membrane. Any area covered 
with curing compound that is damaged by subsequent construction operations within the 
'curing'period must be resprayed. 

Curing concrete may be done in one of the following methods: 

* Burlap, wetted 

Cotton mats, wetted , % . 

* 4 Damp straw 

* Tarpaulin 

* Continuous water spray 

* • Waterproof paper 

_ * Polyethylene sheets ' 

* * 

* Membrane curing compound 4 

S80OOTHNESS TEST , n 

The finished surfaces of airfield pavements shall have no abrupt change of 1/8 inch 
or more and shall not deviate frtfm the testing edge of an approved 12-foot # straightetfge 
more than'l/&^tch longitudinally arid 3/16-inch transversely. 

High areas of unsatisfactory smoothness shall be reduced either by rubbing the' 
freshly finished concrete with aCiarborundum brick and water when the concrete is less 
than 36 hours old or by grinding the hardened concrete with an approved surface- 
grinding machine after the concrete Is 14 days or more old. Rubbing withCai*opundum 
brickXhal 1 be discontinued as soon as contact with coarses, aggregate is made. All 
further necessary reduction shall'be accomplished by grinding the hardened concrete . 
with an approved surface -grinding machine. 

. COLD WEATHER CONCRETING 

Concrete placed when the air temperature is less than 50°F is classified as cold- 
weather concrete. Precautions are necessary for cold -weather concreting, since con- 
crete hardens slowly and gains strength slowly at low '.temper aturefe. If the concrete 
freezes during the first 2 days after placing, it will be severely damaged. Concrete 
should never be placed on a frozen subgrade because of the danger of settling when the 
ground thaws. Before placing the concrete, all ice, snow, and. frost must be rempved 
from the forms and reinforcement; this is efficiently done with live steam. If protective 
covering is required, it should be partially installed before the concrete is placed. 
After the concrete is placed, the covering should completely surround the concrete to 
minimize heat lo^st if warm concrete is to be placed on a cold surface of hardened 
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concrete, the hardened concrete must be warmed and its surface sufficiently moistened 
before the new concrete is deposited. The precautions to be taken in cold weather 
depend upon the air temperature. Suitable precautions for thr*ee different temperature 
classifications are as follows: 

* 40° to 50°F. For. air temperatures of 40° to 50°F, the temperature of the 
placed concrete should be from 6(j° to 70°F. This can be done by heating the mixing 
water to a predetermined temperature. For permanent construction, the placed con- 
crete must be cured at a temperature of 50°F for 5 days or 70°F for 3 days. If high - 
early-strength cement is used, the curing period can be reduced to 2 days at 70°F or 
3daysat50°F. 

* 32° to 40°F. For air temperatures from 32° to 40°F, high-early-strength 
cement should be used, cJr 2 pounds ol calcium chloride per sack of cement should be 
added to accelerate hardening. Also, it may be necessary to heat the forms to remove 
ice snow^or frost. The c6ncrete temperature at the time of, mixing should be from 
70°' to 80°F. This Can be obtained by heating the water or heating both the water and 
aggregate. In no case should the concrete mixing temperature exceed 80 F; higher 
temperatures will reduce its strength. Remember, the curing conditions described in 
the previous classification must be proVided. , 

* 0° to 32°F. For air temperatures i^ihis range, high-early -strength cement 
should be used; however, if tfiis type cement is not available, calcium chloride should 
be added in the amount of no more than 2 pounds per sack of ordinary cement. Calcium 
chloride is an accelerator which enables the concrete to develop strength more rapidly. 
The aggregate and water must tfe heated to provide a 70° to 80 a F concrete temperature 
at the mixer. It is also advisable to heat the forms. Curing conditions, as described 

in the first classification musf be provided. * 

« * ■ 

Af£er the -required curing period, the concrete can be allowed to cool to the tem- 
perature of the. atmosphere, regardless of how cold it is. For massive work, the 
•cooling process should be retarded to a rate not to exceed 20°F' in 24 hours. If the , 
cooling rate is not retarded to this value, the concrete will crack. This recommended 
rate of 'cooling can be accomplished by controlling the heat supply without removing the 
inclosure. When the temperature inside the inclosure~is the same as the outside 
temperature, the inclosure can be removed. In some areas, and especially in the Arctic, 
sudden, sharp frosts are likely to occur. Therefore, means bf protecting the concrete 
must be available at all times. However, concreting should not be done in temperatures 
below 0°F unless the amount of concrete is exceptionally small or large. 

If concrete is frozen before it has taken its-initial set, it will not be damaged if 
thawed out rapidly and properly. It will later develop almost the same strength and 
durability as it would have if freezing had not occurred. Rapid thawing is performed 
with the use of heated inclosures. ■ - - 

If concrete is allowed to freeze before it sets up, the water expands and disrupts 
the bond between the cement and aggregate particles. If the freezing occurs after the 
concrete has set up and after it has been cured as required, the concrete will not be 
damaged. 

The problem of cold-weather protection is one of preventing loss of heat from con- 
crete placed at a safe initial temperature and of supplying any additional heat needed. 
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Wooden forms, left in place, furnish protection against temperatures near freezing, out 
additional protection is necessary for informed surfaces 'and exposed corners and 
edges. To protect these surfaces and edg^g, insulation board or double sheathing should 
be used. The most common method of protection is by a heated inclosure such as a 
framework covered with a tarpaulin* The tarpaulin should provide sufficient space 
for the circulation of warmed air, and should be tight' and windproof. Heat is provided 
by live or piped steam, or stoves of various types. Steam is preferred because , 
moisture is supplied along wkh the heat. Portable stoves are convenient <for small jobs 
but have the disadvantage of producing dry heat, giving off fumes and smoke, and pro-, 
ducing fire hazards. When portable stoves are used, ventilation must be provided in 
order to prevent the formation of carbon monoxide. 

Less care is required for protection when the concrete is intended for teniporar\ 
purposes. If the atmospheric temperature is from 20° to &°F, and nb calcium chloride 
is added, the cojicrete needs to be protected for a period of 12 hours. This time-can be 
reduced to 6 hours if 2 pounds of calcium chloride per sack of cement is used^ 

HOT WEATHER CONCRETING' 

During hot^weather, precautions should be taken to maintain concrete temperature 
from 85° to 90 F. Hqwever, there will be climatic conditions wnere this limitation 
cannot be observed. Limitations on the maximum temperature of concrete and the 
placing of concrete during hot weather are imposed because of the impairment of ' 
quality and durability resulting when concrete is mixed, placed and cured at high tem- 
peratures. This impai^nent affecf^^icr^t^Qa three different ways. 

(1) The ultimate strength ai concrete mixed and cured at high temperatures is 
never as great as that of^oncrete ^jixed and cured at temperatures below 70°F. 

(2) Th$ cracking tendencies are increased because of the greater range be- 
tween the high ternperature, at the time of hardening and the low temperature to which 

the concrete will later tirop. 

(3) Concrete which is mixed, placed, and cured at high temperatures has been 
found to fail sooner, asa result of repeated cycles of moisture and temperature changes 
above the freezing point, than concrete which is mixed, placed, *md cured at lower 
temperatures. 

The temperature of mixed concrete can be lowered by any oi several means. These 
means include: (1) Using cold mixingVater; slush ice can be us d in-extreme cases to* 
cool the water. (2) Avoiding the use of hot cement. (3) Cooling the coarse aggregate 
by sprinkling. (4) Insulating mixer drums by cooling them with ^prays or wet burlap 
coverings. (5) Insulating water supply lines and tanks.* (6) Shading materials and 
facilities not otherwise protected from the heat. (7) Working onlv at night. 

The temperature of the mixture can be estimated by using thr formula that was 
earlier given in this section.' In hot weather, it is usually necessary to use more cen ent 
to obtain the desired consistency. This is true because fresh concrete tends to stiffen 
rapidly. 

Concrete curing is difficult to do in hot weather because the water evaporates 
rapidly. Proper curing is especially important in hot weather because of the greater 
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I danger of crazing and cracking. The efficiency of curing is reduced in hot weather. 

therefore, mflist curing, especially ponding, should be used. Frequent sprinkling and 
4 the use of wet burlap and other means of retaining the moisture for longer periods are 
1 sometimes necessary. , 

SUMMARY % , 

Strengths obtained in concrete are primarily regulated by the curing process. - 
So now, you see why it is of tremendous importance in concrete operations. All 
preliminary care taken in selection of materials, mixing, forming and placement can 
be completely destroyed if concrete curing is not properlv accomplished, 

V ' 

QUESTIONS , • 

1. When should curing operations begin? 

2. What can be done to protect against % evaporation? 

, 3. How long should concrete be cured during hot weather? 

4. Why does all concrete need to be cured? 

5. What will happen if concrete freezes during the first 24 hours^ 
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CONCRETE MAINTENANCE AND REPAIR 



OBJECTIVE 



This study guide will help you to learn the procedures to inspect and remove a 
damaged section of concrete, and then mix, place, finish and care a concrete patch. . " 

INTRODUCTION 

1 Civil Engineering groups on Air Force installations are continuously maintaining 
runways and roads constructed of concrete. Constant maintenance is a must in order to 
prevent minor discrepancies from developing into major rigid pavement repairs. When ' 
rigid pavement repair is evident, the work must be performed correctly in order to keep 
the runways and roads as nearly perfect as possible. The various methods 0/ mainte- 
nance and repairs are brought out in this study guide.. Again, the objective of mainte- 
nance of concrete pavement is to keep it in as near a perfect condition as possible and 
as structurally sound as traffic, climate, funds, materials, equipment and availability 
of labor will permit. Essentially, this consists of maintaining a smooth riding surface 
and keeping the subgrade as di*y as possible. A smooth surface protects pavement from 
destructive effect of traffic impact, reduces wear and tear on vehicles, and is of utmost 
importance to the safety of aircraft, grompt and adequate maintenance greatly extends 
the .useful life of a pavemenU " 



RIGID PAVEMENT MAINTENANCE 
Replacement of Broken Areas 

A broken area is a portion of pavement too small to distribute the applied load to the 
^ subgratle without settling or rocking; therefore, it' must be removed and replaced. , 

The procedures*in the removal and replacement of a broken concrete pavement or 
slab will be discussed in class and are as follows; 



• 



Inspect broken concrete pavement area. 

Determine portion of pavement which must be removed. 

Obtain necessary tools, equipment, and materials.. 

Operate and service air compressor. 

Martc or outline pavement to be removed. • 

Savf or groove concrete pavement.' 
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• Break old pavement, using pneumatic pavement breaker, and remove the old 
concrete. 

• Remove unsatisfactory subgrade soil and replace, tamping in layers. 

• Clean edges of old slab before placing new concrete. 

• Moisten subgrade and edges of old concrete. 

v ' — — ~- . — . 

• Mix concrete for patch* 

• Place, vibrate, finish, 2nd -cure concrete patch in accordance with AF 
specifications. 

Removal of Concrete 

Hand methods are recommended for removing old pavement where patches are few 
in number, small in are.i, or widely separated. Twelve- to sixteen-pound stone sledges 
are used to break the pa ,'ement into pieces small ejiougB to be carried by one man. 
Slabs can be easily brok ?n by raising one edge with a^crowbar , inserting a small piece 
of concrete or a rock under the slab, and striking it with the sledge. When patching 
large areas, mechanical equipment should be used to speed up operations and reduce 
Cost. The equipment required includes: a portable air compressor, two pneumatic 
pavement breakers with about 30 feet of air hose for each one, a stax bit to be used in 
a pneumatic driirfor very thick concrete, a supply of chisels and moilpoint bits, and 
small hdnd tools. The area to be patched is outlined by cutting a groove around it. This 
groove is usually cut with a pavement breaker, using chisel bits; however, a concrete 
saiy can also be used to outline the pavement. After the old concrete has been removed,, 
the\top edge of the cut should be trimmed (straight and vertical) to a depth of 1 inch; _ 
otherwise, there will be thin edges in the patch which will spall' under traffic. Acute ~ 
angles (less than 90 ) must be avoidedifn the patch area. 

When cutting the slab fdr utility repairs or installations, the concrete should be cut 
back about 9 inches beyond the proposed edges of the trench. This will give the patch 
slab a bearing on undisturbed subgrade. If the trench is very wide, reinforcing steel 
should.be placed at right angles to the trench, 2 inches from the bottom of the slab. 

Preparing Pavement for Repairs i * , 

> 

Exposed edges of existing concrete pavement, after the defective concrete has been 
removed, must be prepared to insure a bond between the old pavement and the new con- 
j££le mixture. The cleaning of the exposed pavement is accom^ijshed by one of the 
following methods: * 

• Sandblasting 

• High-pressure water 

• Acid (muriatic) 

• High-pressure air 
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Pavement breakage is usually caused by local conditions of the subgrade, such as 
frost boils or heave, seepage from a water-bearing layer of soil, subgrade settlement, 
or other adverse conditions. To avoid repetition of the breakage, these conditions must 
be corrected before a patch is pfaced. Poor drainage is corrected by installing sub- 
drains to intercept the water or by lowering the ground-water level as y required. Before 
the patch is placed, unsatisfactory subgrade soil must be removed to a depth of at least 
12 inches and replaced with ^suitable material firmly packed in layers. If frost heaving 
is to be prevented in the subgrade, postholes 2 or 3 feet deep, one hole to each 3-yard 
square of affected area, should be drilled and backfilled with a frost-preventive mix 
(one part flake calcium. chloride to 10 parts sand, fine gravel, or stone screening). 
Chloride flakes dissolve and percolate through the soil in air directions, lower the freez- 
ing point of water in the voids, and protect the subgrade from damaging frost heaves. 
When trenches are cut through the subgrade to repair or install utilities, they should be 
carefully cut so that the subgrade along the edges is not disturbed. To prevent future 
settling, the backfill material should be thoroughly tamped in layers of optimum mMs- 
'ture content. 

r 

Spalling generally occurs adjacent to joints. The definition of a spall is the chipping 
and breaking away of the pavement at the joint. The causes of spalls are primarily the . 
result of poor construction or inadequate maintenance. Most common causes of spalls 
are as follows: 

t Debris in joints 

t Improper finishing of joints 

t Improper installation of material 

f • Joints not at right angles to pavement surface 

• Overworking (floating) of the concrete in its plastic state at the joint 

Spalled areas will be repaired with portlant cement concrete mixes or with the use 
of epoxy. 

* 

Scaling 

St aling is the chipping and breaking 
away of the concrete pavement surfacV 
(see figure 55). Scaled bridge decking , 
may require special care when you place 
the repair mix to insure a proper bond 
with the existing pavement. Scarifying 
and scoring the area are important items 
in the repair. 
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Figure 55. Example of Scaling 
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RIQID .PAVEMENT REPAIR \ 

The procedures to be followed for repairing concrete were described and outlined 
under the main heading, "Rigid Pavement Maintenance," of this study guide. . The follow 
ing information also pertains to forming for concrete; placing reinforcement rods; and 
mixing, placing, finishing/ and Curing a concrete patch. "~X 

Patch Forming « ' t 

When it is necessary to use forms for patchwork, the forms may be of steel or 
lumber. When lumber is used, it must be straight and clean. 

r 

Reinforcing Rod ' , 

• * 

The amount, kind,, and placement of reinforcing steel is determined by the construc- 
tion engineer. The reinforcing steel may be^the-rod type of specified diameters, or 
welded wire mesh meeting federal specifications. The rod or wire mesh is placed m 
the area and held above the subgrade 1 with chairs. Reinforcing rod is illustrated m 
figure 56 and wire mesh is illustrated in figure 57. 



Vj*8AR OR *4 BJR 



BAR 



jr 10 X #10 WIRE MCSH 




MESH 



Figure 56. Reinforced Concrete 
Using Steel Rod | 



Figure 57. Reinforced Concrete 
" ; Using Wire Mesh 



As previously stated, the reinforcing rod is held in place above the subgrade with 
high chairs, illustrated in ^gures 58 and 59. J 





Figure-58. Bar Chair , " Figure 59. IndiyidujHItgh Chair 

" ' MIXING, PLACING, VIBRATING , 'FINISHING , AND CURING CONCRETE 

* The mixture of concrete for the patch will be the standard mix. of 1 • '2. • 3 and 6 
gallons, of water per bag of jportlaat ceme.it ' - > 

The subgrade will be moistened to prevent the loss of moisture from the concrete 
to the subgrade, preventing the concrete from curing at a more rapid rate. 

\ 6"8 
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When t^e concrete is placed, it is vibrated with a .pneumatic vibrator, or it may be 
rodded with shovels b cpnsolidate the mixture. The surface is then struck off with a 
screed to bring the concrete to-thp proper elevation.' - K * ' 

In finishing the concrete, it will first be floated to bring just enough paste to the 
surface to apply a nonskt'd finish. This is accomplished by brooming. Overworking of 
the concret^^its plastic statue will result in sealing and add to more repair problems. 

The nwly placed and finished ^concrete is cured. Curing is one of the most import- 
ant steps in concreting which is frequently overlooking. This is done by oae of several 
methods. The newest and'raost widely used, method is by spraying a curing compound 
over the surface of'the concrete^ The curing compound forms a film, preventing the^ 
rapid loss o* moisture. This aids the concrete in its hydration process and-longer cure. 
Remember, the longer concrete cur'fes, the stronger it gets. * • 

♦ CONCR'ETJE MIX e 

In mixing concrete for patches, follow the ^pecUicatictas of the original pavement if 
they are known and have given good results. Oftentimes, it is desirable to use a mix- 
ture which gives a higher early streogth than is attained in regular construction work. 
This will permit the patch to be opened to traffic sooner. Otherwise', patches should be 
kept closed to traffic until the concrete has a resistance to leakage of at least 550 
pounds per square inch. ' For emergency purposes, the pavement is opened sooner if the 
possibJe damage to an occasional patch is justified. in order to lessen inconveniece and 
obstruction to traffic. High- early-strength concrete is, ready for traffic in 24 to 74 hours 
after placing, depending on the temperature, mix used, and other conditions. Three 
methods are available for preparing high-early-strength concrete. 

Low Water-Cement Ratios • * 

Concrete for patches should be mixed as dry as possible, properly placed, com- 
pacted, and finished. A low. water- cement ratio (for patches) do*es not require a mix as 
rich or with as much cement* as is needed for the'same water-cement ratio in normal 
constriction procedures. Therefore, high- early-strength concrete is secured without,, 
increasing the cement content. Water-cement ratio should trot be less than 4 gallons of 
water to a sack of cement; This will eliminate the difficulties encountered.\yhen placing, 
finishing, or curing concrete. High early strength c&n be obtained with standard port- 
land cement if an increase of 20 to 25 percent oeme,nt is added to the normal concrete 
mix. However, this increases the shrinkage arid should be done only in emergencies^' 

High- Early-Strength Portland Cement " 
' ' * t 

High-early-strength portland cements are generally used'in mixtures of normal pro- 
portions. The water-cement ratio should not be less tfcan 4 gallons of watVr to a sack of 
cement. 9 , , 

Calcium Chloride . . , * 

Not more than 2 percent of calcium chloride (dry or in solution), by weight of cement 
is adied to the mixture to increase its early strength. When used dry, calcium chloride 
is placed in the mixer with the aggregate but not in 'contact with the cement. If in 
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• solution, calcium chloride is introduced with the mixing water, replacing an equal ^ 
volume of the water. Concrete containing calcium chloride hardens quickly and must 
.be placed and finished promptly after mixing. 

Mixing Procedure ^ 

At many bases, ready- mixed concrete is available at a reasonable cost. But for 
small patching jobs, concrete is mixed by hand or in a portable mixer. Concrete is 
more uniformly and accurately prpportioned if all materials are measured by weight. 
Small, portable scales are used. Water is Measured by volume or weight. The amount 
of water added to each batch must be reduced by the'amount of free water which is 
absorbed by d/y aggregates. Hand mibdj^should continue until an apparently uniform 
mixture is obtained. Machine mixing should continue for at least 1 minute after all 
materials are in the mixer. 

PLACING CONCRETE - ~' 

Before new concrete is placed, the edges of the old slab should be inspected to be 
sure they are clean and free of dust, dirt, etc. The edges of- the old slab should bS 
moist (not wet) when the new concrete is placed. /The subgrade should be damp to pre- 
vent tho absorption of water from fresh concrete. The space to be patched isjhen filled 
completely with concrete. Concrete shrinks slightly as it hardens, but the effects of 
shrinkage can be minimized by tamping after placement. , 

When concrete i^first placed, it is struck off and thoroughly tamped at an elevation 
slightly higher than the finished surface of the patch. If drier than normal mixes are 
used* thorough tamping of the entire patch is absolutely essential to insure consolidation, 
reduction of voids, am? elimination of honeycombing in the concrete. The patch should t ~\ 
be tamped again as late as possible, but, before the concrete hardens beyond the po\n\ of J 
finishing. 'Tamping along the edges must be done to force ;the fresh qoncrete tightly 
against the old slab. This prevents the separation of new and old concrete when the new 
concrete shrinks during the drying and hardening process. The end of a 2 xA timber 
makes a good edge tamper; however, if a surface vibrator is available, it should be 
' used to better Consolidate the patch* , 

, . < . FINISHING , 

. * ' 
After final consolidation, the patch should b£ screened and checked with a straight- 
edge to insure close agreement with the contour of th<? adjacent pavement. The surface 
texture of patches should resemble- the old pavement. Depending on the. method used in 
finishing the existing pavements, the patch is finished with .a Canvas, rubber, or wooden 
beltr a wood float; a burlap drag; or a broom. All transverse and longitudinal join's 
and outside edges should be edged with an edging tool of 1/4-inch radius. .However, the 
patch is not edgfcd where it joins, old pavement. 
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CURING 



Immediately after finishing operations are completed, curing is started. Continue 
caring until the patch is opened to traffic. The size of concrete patches and their 
scattered locations make it inconvenient to cure bj frequent or continued application of 
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water. Therefore, other acceptable curing materials which require little or tjo w^ter , 
(curing membranes, calcium chloride, and impervious p/per) sh*uld be used. For the 
dry mixes, the recbm noadad curing materials, are applied as s'oon a^ finishing opera- 
tion are completed. If ordinary concrete mixes are used, the curing agents are applied 
wh2n the patch surface is hard and will not be marred by the application of the agent. 



RIGID PAVEMENT MAINTENANCE USING FAST FIX CEMENT 

A fast-setting cement, dubbed "Fast Fix" by the Air, Force, originally was developed 
by the Air Force Aero Propulsion Laboratory, Wright- Pacter son AFB, Ohio, to provide 
' a technique for rapid .y restoring bomb-damaged runways. Fast Fix in 30 minutes deve- 
loped strengths comparable to normal 23-day concrete. The Fast Fix-Mass Application 
concept developed for this effort wa£ successfully demonstrated by tl)B Air Force at 
Eglin AFB, Florida,, daring August 1967 when the upper 1-foot s'ection af a 70-foot 
diameter simulated bomb crater was repaired in approximately 1 hour. In this repair, 
Fast Fix in the neat slurry form (dry cfement and mixing' water) was applied at a rate of 
1000 g.p. m. and allowed to percolate down through aggregate placed in the upper por- 
tion of the crater to produce an in-place concrete. 

Fast Fix concrete can be mixed .in conventional revolving drum-type, concrete 
mixers. Fast FTx concrete, like portland cement concrete, incorporates sand and 
crushed rock or gravel, and requires only the skills needed to m : x and handle conven- 
tional concrete^ Aitfo, Fast Fix is applicable as a sand slurry cement in which sand is 
incorporated with the dry cement and m:xing water. * 

Fast Fix Characteristics 

Sast^Fix slurry cement in 30 minate3 develops compressive and nexural'strengths 
o* 3503 p. s*i. and 600 p. s. i. , respectively. Also, it is nonshrinkable (it expands 
sligjitly), nontoxic, nonflammable, and self-leveling % , The consistency of the material 
is similar to that of buttermilk which allows for the self-leveling characteristic. The 
set time of Fast Fax when mixed wi.th 35 percent water is approximately 12 minutes. 
The set time is the point at which this material becomes solidified. Fast Fix concrete 
is practically self-leveling in that it has a slump of approximately 11 to 11-1/2 inches. 
These characteristics of Fast Fix are desirable for runway repair in that (1) itls^easy^ 
to handle, (2) will flow into the irregularities of the broken runway pavemerft, and (3) 
can be contoured to the slope 'of the existing pavement. The self-leveling characteristic 
of Fast Fix neat slurry cement can be controlled by diking thelow sides of the crater 
and filling to the crown or high point of the runway surface. The excess Fast Fix can 
be removed and contoured to the existing pavement surface with a roadgrader 5 to 10 
• mfnutes after it has set. v ^ , 



SUMMARY > * * 

Again, the objective of rigid pavement repair is to keep the pavements in, as near 
the original condition as possible. 
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QUESTIONS 

1* , What is the first step in rigid pavement repair and maintenance? 
» * 

2. What -causes a concrete pavement to scale? - r 

3. Scaling appears as what? ^ <* , % 

% 4. Shallow scaling is how deep? * 

5. When using a cement mortar p^tch to repair a scaled area, what is the recommended 
- mix? < 

6. Whgn using lumber for forming concrete patches, the lumber shouTd be 

and .* t 

7. What' are two different types of reinforcement steel? 

,8. When placing fresh concrete on the subgrade, why is the subgrade moistened? . 
9. How is a concrete patch cured? 

10,. What is the result of concrete being overworked while in a plastic state? 
REFERENCES * 
♦CDC 55233, Masonry Specialist. 
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>' 

FORM REMOVAL 

/ 

£ OBJECTIVE ' * y ^ 

This study guide will help you gain the necessary background information and pro- 
" cedures to remove, clean, and store concrete forms; and finish the concrete surface, 

INTRODUCTION ( 

To finish a concrete job successfully," the forms rtfiist be removed and the concrete 
rubbed to s, desirable finish. ♦ 

( . When you have completed this unit of instruction, you wilbbe able to remove wall 
forms; clean surface with d carborundum stone; fill voids; ana clean and store forms 

REMOVING* WALL FORMS . . 

? ' ' * - >— > 

In removing wall forms, care qjust ba taken so the concrete will not be daiflaged. 
First, remove all the stakes and take off the wales; then you can remove *he„wall 
frames. Use wooden wedges to pry the forms away from the walls so the wall will not 
be damaged*, ,A&the forms are removed, remove all-protruding nails to prei^at pos- 
sible personal injury. Stack the form* away from the wall so they will not be in the 
way when the wall 1 is cleaned. % A ~ _ ' - 

•« SURFACE' CLEANING WITH A CARBORUNDUM STONE ' * 

A carborundum stone i/used to reriJbve" stains and smooth concrete walls. The 
first rubbing should be donjMwith a coarse carborundum stone as soon as the concrete 
has hardened enough so" the aggregate will not be pulled out. The cdncrete should then 
be cured and then given a final rubbing with a <i$*«bne. Whenever you use<4 carbo- 
rundum stone, keep the concrete damp while it is being rjubbed. 

FILLING VOIDS t s - ' 

v ' • 

After the sur/ade has been cleaned, you can proceed to fill (he voids. Vbids torm 
when a concrete mix is too dry or'when the concrete has not been vibrated.! The voids 
may be filled by using either grout or a slurry Vaste. " Jh-* 

Grout ^ (J? ' ' 

Grout is prepared by hiixing equal parts of sandfand cement with enough water to 
form a thick paste. The grout is applied with a pointing trowel, N taking care to com 
pletely fill the voids. , , 




Slurry Paste 

Slurry paste is basically the same mixture as grout, except that enough water is 
added to make a thin paste. The paste is then applied to the wall surface with.a stiff 
brush, taking care to fill all voids. The wall is then rubbed down with a wood or sponge 
t float t9 insure that all holes are filled. After using slurry paste, the wall should be 



dampened lightly to keep the concrete from absorbing the water from the^^lurry paste. 
\^heri the surface has hardened, rub the surface with burlap to remove the exfcess pa^s. 

CLEANING, OILING, AND STORING FORMS 



(?lean, oil, and store the forms after the wall has been cleaned. Brush off excess 
concrete with a stiff Wire brush; then apply a light coat of oil t$ act as a bond breaker. 
The oil can be either brushed or sprayed onto the forms. Stack steel forms in their 
!^ter oL&cection; the form panel t.o be used first placed on top of the stack./ 

MATERIALS AND METHODS USED IN CURING CONCRETE. 

/ " - 

As soon as the concrete has hardened enough .so that the surface will not.be marred, 
the burlap, canvas, or building paper can be replaced with coverings of earth^sand,.,or 
Straw that has been kept moist for at least 3 (days by occasiqnal sprinkling. r ? 

A nothei* method of moist curing is ponding. This is done by keeping about 1 inch 
of water on the concrete surface.. The water can'be confined by earth dikes around „ 
the edges of the slab. Early drying must be'prevented or the concrete will not reach 
^j£s fail potential strength. 

Concrete surfaces can also be cured with commercial curing compounds (contain- 
ing wax or resin) if they seal the surface without penetrating. With the use of curing 
compounds, the concrete will cure for an indefinite period of time tfhile the slab, 
sidewalk, etc. , are in use. 

"•■.•"> 

"When using curing compounds, follow the manufacturers instructions far appli- 
cation. Precautions must be taken when placing, finishing, and curing concrete in 
excessively hot or cold temperatures. 

' \ 

t » 

• » 
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Table'6, Curing Methods. 



4 

u 
3 

7> 



Method, 



Advantage 



. ■ - 1 

Sprinkling with water or \ 


\ ■ i 

1 Excellent results if I 


covering with wet burlap. 


\ constantly kept wet. * 




Insulator in winter. 


Curing Compounds 


Ea^y to apply. 1 y 


•f 


TrtPVivincji uo V 
• 


* 


t 

f 

Cheap, but messy 


Waterproot. paper 


Excellent protection, 




prevents drying. 

a 


/>'': ■ 


Absolutely water- * 




tight,,, excellent 




protection. Light * * 




and easy to handle. 



Disadvantage 



Likelihood of drying be- 
tween' sprinklings . 
Difficult on verticaf 
walls. 

Can dry out,, blow away, 
or burn. 

Sprayer needed; inade- 
quate coverage allows 
drying out; film -can 
be broken or tracked 
off befor^ curing is 
completed; unless > 
pigmented,, can allow 
concrete to get too hot. 

Stains concrete, can dry 
out, removal problem. 

Heavy cost can be ex- 
cessive. Must be kept 
in rolls, storage and 
handling problem. ' j 

Should be pigmented for j 

* heaf protection. Re- J 

quires reasonable care \ 

and tears must be 1 

patched; must be ; 
weighed down to pre- / 
vent blowing away. 



SUMMARY 

When removing wall forms, take care not to damage the wall Surface. Use wooden 
. wedges to pry the form away from the wall. Carborundum stones are used to clean 
stains and excess concrete from wall surfaces. Voids may be filled using either grout 
or a slurry paste. Steel forms must be cleaned witha stiff fiber brush; oiled and then 
stacked in' their order of usage. ' 0 i 

To maintain the strength of concrete, it must^e kept moist during the first few 
days after the concrete is poured. Without curing, the maximum strength ofconcrete' 
is less than when curing is used. * . 
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QUESTIONS 

1. What i^used to fill voids? 

2. Why should care be taken in removing forms? 

3. Why would you use a carborundum stone? 

4. How is slurry paste applied to the wall surface? 

5 . When and why is the wall surfaces rubbed-down with burlap? 
REFERENCES 

CDC 55233, Masonry Specialist 

t 
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PREPARING CONCRETE MIXTURES - , > 

OBJECTIVE t i 

Upon completion of this workbook you will be able to prepare a concrete design mix 
and perform a slump test. 5 . 

EQUIPMENT 

Basis of Issue 

SG 3ABR55233-H-1 * 1/student 

WB 3ABR55233-H-1-P1 . 1/student 

p encU 1/student 

• Pa Per 1/student 

Slump cone and rod 4/student 

Wheelbarrow 4/student '* .- < 

Shovel 4/student 

' Hoe 4/student 



PROCEDURE 



Mission 1 



Answer the following questions .pertaining to concrete material and their use in 
concrete construction. SG 3ABR55233-H-1 and class notes may be used as references. 

1. What safety precautions should be observed when lifting cement bags ? 



f 2. How high should portland cement be stacked? 



^ 3. Aggregate passing through a number , sie ve is considered fine 

aggregate, ' 

4-. What test is used to determine the cleanliness of fine aggregates ? 



% 

5. Air entrained cement is designated by what mark on portland cement bags ? 



) . 



i 
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■ 6. <In a number eight sieve thorS are 

openings per square inch. 

7. -A hardened mixture of cement, sand, gravel, and water 
would be the* definition of . • 

8. s?ill in* the blanks below with the type of cement 
that corresponds to the descriptions given. 

■ TYPES * DESCRIPTIONS 

a. ' 1 (1) Produces less heat during 

hydration. 

b. ^ (2) Sulfate resistant. 

c. t (3) High early strength, 

d. , (4) Most commonly used. 

e. \ (5) Used for massive concrete 

pours . 



9. Name three types of aggregates, 

a. V . : 

b. : 1 

c. 



10. A* concrete additive that enables concrete to resist 
freezing and to protect pavements from adverse effects of 



salts during snow removal is 



11. What is the largest size of coarse aggregate 
normally used? ^ t ; 



12. How would you store cement outside? * 
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13. Why is it necessary to determine the moisture content of aggregate before 
preparing a concrete mix? 

14. When referring to aggregate, what is meant by the term "saturated surface 
dry"? 

15. What type of appsCratus is used for a slump test? 

16. What type o£ sand is normally used? / 

17. What type of cement would you use for repairs on a runway that was to be put 
into use the following day ? " 

18. Name the additive that causes each cubic foot of -concrete to contain billions of 
tiny air bubbles'. 



19. What. are the advantages of using air entrained cement ? 

20. What is type IV concrete used for ? 



Mission 2 

Prepare a concrete design, mix and perform the slump test by f ollowing)the 
step-by-step procedures listed below. 

1. Instructor will provide the student with a slump cone and a pointed rod. 
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2. Students will mix three batches of concrete, using the following mixes: 

a. 16 lbs.of cement * 

ft 

b. 32 lbs of sand 

c. 48 lbs of aggregate 

i 

d. Water by weight 

(1) Batch number one - 14. 56 lbs. . K 

(2) Batch number two - 15. 24 lbs. 

(3) , Batch number three - 15. 90 lbs. . 

3. Fill the slump c«me one-third full of concrete. 

4. Rod the concrete 25 times with pointed rod. * \. , 

5. Fill the slump cone two- thirds full of concrete. 1 

6. Rod the concrete 25 times with pointed rod. ^ 

7. Fill the slump cone full of concrete.* 

8. Rod thcconcrete 25 times with pointed' rod and smooth top of cone 

9. Remove slump cone from the concrete* 

10. Place slump cone near concrete; place the pointed rod across top of cone and 
concrete. Using a ruler x measure the distance between the rod an4 top of concrete; this 
will be the slump test. % v . , 

11. Record results of the slump test in the blanks provided below. 

a. Batch number 1, damp sand. 

b. Batch number 2, wet sand. « ^ * ; 

c. Batch number 3, very wet sand. 
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PREPARING SITE FOR CONCRETE 



OBJECTIVE 



? < 



Upon completion of this workbook you will be able to prepare a site for a concrete 
slab and to compute THE AMOUNT OF CONCRETE NEEDED for a given project. 



EQUIPMENT 

SG3ABR55233-1I-2 
WB 3ABR55233-H-2-P1 
Pencil 
Piper 
* Pneumatic Tamper 
Vibrator Tamper 
Shovels (round point) 
Shovels (square) 
Wheelbarrbws 
Sledge hammer 
50* steel tape 
Steel forma 
Builder's level 
Hammer 
Nails 
Saw 

2 X4 lumber 
Rake 
Gravel 
Layout line 
Mason handtools 



Basis of Issu£ 
1/student . 
1/student 
1/student 
1/student 
1/12 student 
1/12 student 
1/3 student 
1/3 student 
1/3 student 
1/6 student 
1/12 student 
1/12 student 
1/12 student 
1/ student 
1/ student 
1/6 student 
1/12 student 
1/3 student 
1/12 student. 
1/12 student 
1/student 



PROCEDURE 

Mission 1 
COMPUTE THE AREA 

1. Compute the area-t>f the following rectangles. 

2. Give your answer in both square feet and square yards. 
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A. 




f 
Area 



Sq ft 
Sq yds 




Area 



Area* 



Sq ft 
Sq yds 



Sq ft 
Sq yds 



- i ERIC 



i r 



A- 



, MISSION 2 

COMPUTE VOLUME 

4 t 

1. Compute the volume of the following areas. 

2. Give your answer in cubic yards. 




Volume 



Cu. yds. 




Volume 



.Cu. yds. 
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■50- 



Volume 















. t v 10" THICKNESS 


» 


/ , 














lii.' 



VolOme 




Cu. yds. 
* 



>2< 



Cu. yds- 



Volume 



/Cu. 7d^ 
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- , * 5 Mission 3, 

PREPARING SUB GRADE FOR CONCRETE SLAB 
- 1. Measure ancj stake off area for construction/ . > i 

2. Remove vegetation. 

3, ) Remove topsoiL . ' 
f"4. ' Check subsoil for softand hard-gpWs; 

5. Compact the subsoil using the vibratoi* compactor. 
• 6. Set steel forms and check for proper alignment. 




7., Use a builder's level and checjc th£ forms to determine that they are leve^ 
8. Doubiechfeck all of your work.. 
? 9. Have th^ instructor check your work. 



Instructor 




/ 



' n ; 

S 



9 . 




s. 



t 4 ' * -* ''i-'V'"^? 



IJ' r * - ' . s , * *V # > .* j>.V V 

■ vy- .* , v. t.--^ ■ • <•.:•;..■.' -•-•/ 

' .• fc)':.\>^. a. •'•:•'•«••»•.*. x»- - .' {•»* 

*v l ,',-»S.V: ,•,•>;.■"? . ■ &-\$yftr>-s^*-t-:.'<&l 

■ ' V.;. •' o ,'- ' ■ ' 

■. • ; -if- ' ■ ' tv^yr- ^ /-/■ 

' r/. ;. ' ... >.S: : y:&% ' 
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WB'3ABR55233-n-2-P2 

BUILDING FORMS FOR CONCRETE 



OBJECTIVE 



Upon completion of this workbook you will be able to build forms for concrete walls. 
EQUIPMENT 9 



SG 3ABR55233-II-2 . 

WB 3ABR55233-II-2-P2 . 

Pencil • ' 1 

Paper 

Shovels 
• Sledge; hammer 

50 f steel tape 

Layout line 
^ JPly^ood wall forms 
- Mason handtools 

PROCEDURE 



Basis of Issue 

1/student 

1/student 

1/student 

1/student 
. 6/student 
- 6/student 

12/student 

12/student 

12/student 
1/student 



Mission 1° 



?? T f L. V hiS area you wm make a concrete wall 16 feet l£ne 
2 feet higK And 8 inches wide. (See figure 1) . g ' 



P%ure 1 

1 . C onstruct a wood wall form, as shown * ; 
vexigou !>v the 'instructor. 



Id 





CONCRETE 


WALL 2FT HIGH ' 






1* F T \ 0 H G 


• >H WIDE 




s 






L_z: u 



in figure 2] Follow the instructions 
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'srxcyr rot? ancror-bolt 

J X4 Tit 
BRA' ES 




FOOTING 



I BOARDS 



Figure 2 
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ERIC 



concr^e feS? " *^«— ^- 

1 * „ IS ^ he ^5 0rm in the *c°rrect place? 

2. ,is the form of the correct size "and shape? 

3. Are the studs placed properly? 

4. Are the wales placed properly? y/* 

5. Are there enough braces and stakes? ' ■ 

6. Is the ..form strong enough? 

7. Are all the joints tight? . 

, 8. Is the wall sheathing spaced properly? 
J^_^-Are the forms level? 

10. ;f there are anchor bolts, are they placed properly? 

11. Xs the interior of the form walls oiled? 



13 
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WB 3ABR55233-H-3-P1 
INSTALLING REINFORCEMENT MATERIAL 

i 

OBJECTIVE 

Upon completion of the workbook you will be able to select, measure, cut, bend, and 
*; install reinforcement material.; - 

EQUIPMENT BASIS OF ISSUE 



* SG 3ABR55233-H-3 1/student 

* WB 3ABR55233-II-3-P1 1/student 
Bending table ' 1/12 student 
Bolt cutter 1/3 student 
Pliers 1/3 student 

* Six-foot rule 1/3 student 
Steel mesh 

Steel bars ' 
Soft iron wire 



PROCEDURE 



Mission X 



NOTE: Before accomplishing the following projects, obtain 
necessary specifications from your instructors. 

Installing Wire Mesh in a Slab Form 

1. Estimateihe amount of steel wire mesh you will need. 

2. Unroll wire mesh and cut to length with bolt cutters while observing safety 
precautions. ' 

"3. " Place wire mesh in forms. 

• I • 

4. Check for correct overlap "(minimum ,6 inches). ^ 

5. Install spacer blocks as directed/ 

Mission 2 

Installing Steel Bars in a Wall Form . ' 
!. Install wooden spacer blocks at the top and bottom of form, 
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M 2. Install vertical bars, 

3. install horizontal bars, tying them to the vertical bars as the work progresses. 
•4, Check'for^correct ^ar-spacing.- • 

* • ' Mission 3 

^ r 

Forming Vertical Columns ( 

1. Cut steel bars to correct length, 

2. Bend bars on the bar bending table* 

3. Tie the rectangular bar assembly to the vertical bars, 

4. Check for correct bar spacing, 

i 

* [ 

4* . 




WB 3ABR55233-II-4-P1 

PLACING CONCRETE FOR A SLAB. 

0 

OBJECTIVES - ,--<-i . . 

^hen ^oiUiave .completed this workbook you will be able to mix, place, and finish 
concrete in slab forms. 

* * 

EQUIPMENT ' ' ' 

Basis of Issue ■ 

SG 3ABR55233-IH 1/studeht 

WB 3ABR55233-H-4-Pi 1/student 

Concrete mixer (6 cu ft capacity) I/student » 

Water Hose (if required) , 

Screed board " l/student ' 

Wood floats 3 1/3 strident 

Steel trowels 1/3 student 

Edging board 1/3 student 

Burlap or curing compound (as prescribed) 

Portland cement (amount required) 

Fine aggregate (amount required) ' ~ 

Coarse aggregate (amount required) 
Water * 

INSTRUCTIONS 



» > 
t Working as a team, each member of the class will participate in each phase 
(mixing, placing, finishing) of the project to construct a concrete slab structure. The 
mixture "ratio for the structure will be prescribed by the* instructor. 0 

NOTE: Safety precautions will be observed throughout this performance. 

Mission 1 

Using the Concrete Mixer: 

1. Following the preoperational safety inspection guide on concrete mixers, perform 
preoperational and operational safety check on mixer. Place a checkmark in the 
appropriate space as each item is inspected. 



a. Preoperational inspection , 

% - • "P 

(1) Check for safety chain connection to hopperf 

' * * ' * " " — • t • ■ ........ ~ - . % „ 

(2) /_ Remove towing tong. 

(3) Check wheels on mixer for secure emplacement. 

(4) Check engine oil supply for full condition, add oil if needed. 

(5) \ Check fuel supply and service if needed. 

FOLLOW ESTABLISHED SAFE SERVICING PROCEDURES. 

(6) Chepk lift cable f or proper wind on pulley. 

b. Operational safety guide. 1 - 

(1) m Clear everyone from hopper travel. 

(2) Start mixer engine. 

(3) Engage clutch. 

(4) _J Insure that everyone is clear of the hopper travel. 

(5) __ i Disconnect safet^jchain. 

(6) _ Release jhoppqr to full down position slowly. 

(7) ^ Observe cable unwinding (allow to unwind slowly). 

(8) V Raise hopper Naitil hopper knocks emptying concrete materials 

into mixing drum. 

Mission 2 

Following these* instructions, mix concrete. 
1. Place material into hopper. 

a. Cement 

b. Fine aggregate . ' 

. . , ■ ^ i i , 

c. Coarse aggregate . 
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2. Raise hopper* 

3. Allow materials to mix dry. 

4. Add 6 gallons of water. 
ST Mix for 1 1/2 minutesT 



Mission 3 

Transport pnd Place Concrete 

1. : Extract concrete from mixer into wheelbarrows. 

2. Transport concrete to formed area. * 

3. Consolidate concrete into forms with shovels as being placed. 

4. Using screed board, bring concrete to proper tevtfl (elevation). 

5„ Float concrete, being ^reful not to overwork, bringing too much paste to surface. 

' Mission 4 

Finish ajjdCuring Concrete » 

1. * Perform z preoperational check on the po$Sr trowel as follows and place a check 

mark tit the space provided as you perform each individual inspection. 

•\ 

* > p> 

a. - Check engine oil supply for tull condition; add oil if necessary. 

b. Check fuel supply and service if needed. 

FOLLOW ESTABLISHED SAFE SERVICING PROCEDURES. 

c. . Check for security of all nuts and bolts. 

d. Check each individual trowel blade for alignment. 

2. Allow concrete to hycSate and set until ready to trowel. • 



*3. Use edging tool and edge pavement. 

4. Using burlap or curing compound, cure pavement. 
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Mission 5 \ 

~"Postoperational^and-€Jeanup < 

1 , Clean mixer and all equipment, 

2. Perfofm postoperational safety check on mixer, 

a. „ Raise hopper. ■ ^ 

b. Connect safety chain, * 

c. Cohnect towing tongue (if mixer is towed), 

d. Turn switch OFF, ~ 

$y Postoperational sS0fy of the Dower trowel.- 

a, * jClean power trowel. ' 

b, Coat trowel blades with oil, 

•4 . Beturn mixer ; trowel, and all tools and equipment to designated storage areas 

y - *r 
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OBJECTIVE 



i . WB 3ABR55233-II-4-P2 
. PLACING CONCRETE FOR A WALL 

• When you have completed this workbook, you will be able to mix, place, and finish 
concrete4or a wall-structure. s 

Equipment ^ ? ; 



Basis of Issue 
1/student 
1/student 
1/12 studept 
1/12 student 
1/3 sSf&ent 
1/3 student" 
1/3 student 
1/3 student 



S"G 3ABR55233-II-4 
WB 3ABR55233-IM-P2 
Concrete mixer 
Water hose 
Screed board 
Steel trowels 
Steel edger 
. Wheelbarrow 
Portland cement 
Fine aggregate 
Coarse, aggregate 
Water 

INSTRUCTIONS * 

. The members of the class will participate as a team to mix, place, and finish 
concrete wall structures^JThe mixtures-used for the structure-will be prescribed bv — 
the instructor. ' - 

K 

NOTE: Safety precautions will be observed throughout this performance. 

1. Following the preoperational safety inspection guide on the concrete mixer, perform 
preoperational and operational safety check on mixer. 

a. Preoperational inspection^ 

® . Check for safety chain connection to hopper. 

(2) 

(3) 

(4) 

(5) . 
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Remov& towing tcmg. 

Check ^^els on mixer for secure emplacement. 
'Check engine oil supply for full condition, add oil if needed 
Check fuel supply and service if needed. 



(6) 



FOLLOW-ESTABtlSHED SAFiTSERVIClNG PROCEDURES 
Check lift cable for proper wjnd in pulley. 



p 1 
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*b. Operational Safety Guide i 



(!) _ Clear everyone from hopper travel. 

(2) , Start mixei engine. . #V 

• \ Engage clutch'. 

(*) Insure everyon^is clear of hopper travel. 

(5) Disconnect safety chain. 6 

( 6 ) Release hopper to full down position slowly. 

W Observe cab/e unwinding (allow to unwind slowly). 

W — Raise hoppeh until hopper knocks emptying concrete materials 

into mixing drum. 



Mixing Concrete 

a. £iace material into hopper, 

(1) Cement 

(2) - Fine aggregate - 
- (3) Coarse aggregate 

b. Raise hopper. 

c. " Allow materials to mix dry. • 

d. Add 6 gallons of water, 

e. Mix for 1 1/2 minutes. 
Transporting apd Placing Concrate 

a. Extract concrete .from mixer into wheelbarrows. 

b. Transport concrete to formed ^rea. * 

c. Consolidate concrete into forms with shovels as being placed. 

d. Using screed board^bring concrete to proper level (elevation). 
Finishing concrete 

a. Allow concrete to hydrate and set until ready ttf trowel. 

b. Use edging tool and edge pavement. 

22 




Clean Mixer and 'All Equipment 
Postoperational Safety Check . ^ 

a. K Raise hopper. 

b. Connect^safety chain. 

c. ; \ Connect towing tongue (if mixer is towed). 

d. - Turn switch OFF. 



— — I 
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/' . « WB 3ABR5S233-<tI«j$-Pl 

* ' f 

CU itlNG^ jpON C RE TK SLABS AND -WALL STRUCTURES * ^ 1 



OaJiJCTlVL 



When you nave completed ♦tne mission in this workbook, you will be able to: 

I * v ? ^ v# , *„. . _ .... 

v ** Apply the maCerial" Co effectTS* satis factory cure of concrete and * J 
structures. 

* 

EQUIPMENT 

Basis of Issue : 
SG 3AflRp5233-II-5 * 1/student 

WB 3ABR55233-II-5-P1 1/student. ^ 7 

Pencil 1/student 
Spray Applicator 1 , 1/12 students 

Polyethylene Sheets 1/12 students 

Mission 4 ! . • * ^/ 

1. "List the material that may be used to satisfactorily cure , 
concrete . 



a. 
b. 



c. \/_ 

d. 



e. 
f. 

g. 

n. 



2 . List two important characteristics that concrete acquires as a result 
of proper curing. 



a. 



b. . ./C 



4» 
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*V * 3. Name .tnb metnods us^d in final curing "of concrete. 

; • . • . t~ 7 v — - — - 
: >v ' ^\ : — : — 



4* ilbme tne type of cement, or Additive, that' snoiil^be used wht a n 
pouring concrete .wnen* air temperature range is 32° -to 40°F. 



f „ 



a, 

D « 



♦ « 



^} 5. List flays temperature of mixing concrete could be lowered 
J^Taurihg hot weatner concreting* 4 , 



a. 
b. 
c. 
d. 
e. 
f . 

g. 



L 





* 












''1 ■ 


' ' v - 
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Mission 2 



> ^ 

Caution: x Insure all air pressure is completely released from * 
vspray applicator twk prior to attempting removal of cap 'from 
^ank. Trfis may b^done by slowly unscrewing the pump cap\until 
afr^is neaxd^soapiitg' tiirough the air relief, holes* in the yide 

of tfie pump cah/C* After the air has been completely removed from * 

tne tank, it is! thetj s ^ e to completely^ remove, the pump* cap. ' 

L- Obtain spray appliqator. , - 



I. Chep^ tank. for* air pressure, slowly remove pump cap. 
Caution.) ~ > 



3. 



(See 



pump 



OnpCK spray* apylicajtor for any visibly damage. m fc 

4. jRepTaeerpump cap—screw on by, hand" untiHtight V operate han<i 
and check for air pressure buildup." (Tank empty.) ' 



5. Point %pray nozzle away frowTbody, press hand release dn hose 
assembly, and release* air through nozzle fog few seconds. 

6. Release remainder of air pressure f*tf>m ,tank\f&y ag£in slowly' 



removing pump cap (see caution) 



r^rn , tan 
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7. Fill applicator tank three-fourths full. Balance of space left 
for air. Replace prump cap. Tighten securely, 

* "* > 

8. Operate pump until about 50 to 60 lbs pressure is in tank. (Do 
not let air pressure get too low, 50 to 60 lbs produces a fine mist 
auring application procedures,) 

9. Apply compoun£4soiution to specified area in thin uniform, 
continuous film. If second coat of compound is needed, spray direction 
should oe at right angles of'first application direction. 

10. Wnen completed, release remaining air-pressure in tank (see 
Caution) . Replace compound witn clear water and rinse thoroughly 
and return sptay applicator to proper storage area. 



A 
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WB 3ABR55233-II-6-P1 
REPAIRING DAMAGED^ONCRETE 



OBJECTIVE ' * 

Upon completion of this workbook, you will be able to inspect and remove a 
damaged section of concrete and 'then-mix, place, finish, and cure a concrete patch, 

EQUIPMENT 



SG3ABR55233-II-6 
WB 3ABR55233-II-6- 
PencU 
Paper 

Air Compressor 
Jackhammer 
Concrete Mixer - . 
Wheelbarrow 
Pneumatic Tamper 
Vibrator Tamper 
Shovels 
Sledgehammer 
2X4 Lumber 
Nails 
Skill Saw 
Mason Handtools 



PI 



Basis of. Issue 
1/ student 
1/ student 
1/ student 
1/ student 
1/12 student 
1/12 student 
1/12 student 
1/6 students 
1/12 student 
1/12 sttHent 
1/6 student 
1/6 student 
1/12 student 
1/& student 
1/12 student 
1/ student 



Mission 1 

Answer the following questions with the aid of your notes and study guide 
3ABR55233-II-6, Concrete Maintenance and Repair. 

1. What are the three methods of repairing spalls ? 



2. Wtyat is the depth for cutting a spall with a concrete saw? 



3. When repairing spalls, the concrete is cleaned by two, methods What are they? 

: * and 



4. What causes concrete pavements to have popouts ? 
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Popouts are repaired in what method? 



What is the first step in the removal and placement of a broken concrete pavement? 



Briefly explain how broken concrete pavement areas are removed. 



List four methods of cleaning the exposed edge of an old concrete pavement, before 
placing" a new concrete mixture against it. 

a. 



b. 



c. 



d. 



What, are three causes of concrete pavements breaking? 
a. 




c. _. 

V 

How are spalls repaired with cement? 



What is the last step in the removal and replacement of broken concrete pavements? 
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12;"~ What are the five causes of spalls? 



a. 




c. 



d. 



e. 



13. JJow are spalls repaired with epoxy? 



14. What is purpose of contraction joints? 



PROCEDURE 

Mission 2 

You will inspect and remove a damaged section of concrete designated by the instruc- 
tor and prepare the area for repair, following the outlined procedures, 

r 

1. Inspect defective concrete area. 

2 . Determine portion of concrete which must be removed. 

3. Air Compressor: Operational Procedures 
a. Safety Precautions 

(1*. Secure loose hose before starting. * j 
(2> Open service valves before starting. 
(3) Stay clear of air blast 

(4 1 Keep close surveillance of air pressure gage, 
(5) Remove all jewelry. 
' (6; Goggles will be worn when using attachments with air compressor. 
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b. JPreope rational Check 

(1) Set unit on level ground. 

(2) Check lev^l of engine crankcase oil and compressor^oiL 

(3) Check level of fuel and radiator coolant. 
■ (^) Pull out idle control'cabie. 

(5) Press starter button, release when engine starts. 

NOTE: If engine fails to^start within 30 seconds, stop and wait a short , 
period of time. 

(6) In extremely cold weather, use ether 'capsule to assist starting. 

(7) Close drain valve on pressure tank. ^ * 

c. Operational Check 

(1) Operate engine at idle until engine temperature reaches operating range 
of 120° F. Push in idle control cable. 

(2) Maintain minimum air pressure of 110 p.s.i. during operation. 

■~d. Pos tope rational Check S\ > 

(1) Close service valves and run 5 minutes before^ shutdown. 

(2) Stop engine by pulling stop cable. 

(3) Open drain valve on pressure tank. • , 

(4) Clean and service compressor before storage. 
Jackhammer: Operational Procedures 

a. Wear safety goggles and gloves. 

b. Qieck to ensure oil is on connection end of bit and in the piston chamber. 

c. Connect air hose and secure with safety wire. 

d. Proceed to operate safely. / * 
Concrete Saw: Operational Procedures 

a. Safety Precautions ■ ^ 

(1) Keep hands and feet away from saw blade while in operation. 
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(2) JVear goggles while operating saw. 

(3) Remove all jewelry. 

(4) Sweep area, before sawing, 
b. Preoperational Check ■ 

(1) Check fuel. 

(2) Check oil level. 

(3) Check tightness of blade. 

(4) Connect supply source of water. 

(5) Lower blade to 1/2 ^- 

e ro L/£ taci > of cutting surface. 

, c. Operational Check 
J (1) Start engine 

(2) Turn water on *blade 

(3) Lower blade to desired depth 

(4) Release brake ' 1 

(5) Follow line to be cut 

(6) Set brake 

(7) Raise blade 

(8) Cut off water supply 
<*. Postoperational Checkv^/ 

(1) Shut off engine 

(2) Disconnect water supply 

f3) Visual, inspection of machine 
'4) Clean and service as^equired 
Vibrator Tamper? Operational Procedures * 
a. Safety Precautions 

(1) Remove aJJ* jewelry 
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C. 



(2) Do not refuel while running 
(30 'Keep feet free of tamper 
Preoperational Check 

(1) Make sure machine is level 

(2) Check fuel and oil * 

(3) Ch^ck for loose nuts and bolts 

(4) Check-tamper plate adjustment 
Operational Check ■ 

Turn on gas 

(2) Start Engine 
. (3) Let idle till warm ^ 

(4) Open throttle wide 
d. Postoperational Check 

(1) Idle engine down # . • 

• n (2) Switch engine off 

(3) Visual inspection of niac'hine , 

It. 

(4) Cut off gas 

t 

(5) Clean and service as required 
Methods of Retnoving Damaged Area 

a. Cut damaged area perimeter out with concrete saw.' 

b; Remove cfem&ged area with air compressor and jackhamhie 

c. Remove debris' with shovels and wheelbarrow. , 

d. Compact subgrade with vibrating tamper i 



34 



9 '* A 



Mission 3 

You will mix, place, finish, and cure concrete in the damaged area previously 
removed. 

1. Methods of Preparing Subgrade and Edge of Old Slab, 

a. Brush edge of existing slab free of all debris and dust. 

b. Wet subgrade with water. * 4 

c. Brush edges of existing slab with a bdnding agent. 

2. Reinforcement Steel Placement 

a. . Secure rebar to existing pad mechanically and use chairs or supports to ^ 

> keep rebar from touching ground. U£ 

b. Expanded wire mesh can be used for thin slab construction reinforcement. 

3 . Concrete Mixture 

Concrete Mixer Operating Procedures: 

a. Safety Precautions 

^ 1) Remove all jewelry. 

(2) Check safety chain holding in up position , 

(3) Keep all personnel clear of machine while in operation . 
"(4) Stay upwind from cement. 

b. Preoperational Procedures 

(1) Check safety chain on hopper. 

i 

(2) Remove towing bar. 

(3) Chock wheels. 
f4) Check engine oil. 
lb) Check fuel, 4 
(6) Check lift cables, 

c. Operating Procedures 
« 1) Clear all personnel away from hopper, 
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(2) Ensure clutch is disengaged. 

(3) Start engine. 
(4; Engage clutch to rotate drum. 

(5) Lower hopper to full down position slowly. 

(6) Observe cable unwinding off spool, 

(7) Fill hopper with proper material's. 

(8) Raise hopper until it hits automatic shaker emptying materials into the 
rotating drum. 

(9) Mix no less than one minute. 1 
(10)' Dispense concrete from drum. 

d. Postoperating Procedures 
(1> Raise hopper. . I 

(2) Connect hopper safety chain. 

(3) Connect towing bar. 

(4) Turn off switch. 

(5) Clean and service mixer as required. 
Mixture To Be Used 

,1 - Part Portland cement 
JJ - Parts sand 

3 - Parts gravel 

6 Gal. W/C ratio 
Repair Procedures 

a. Place concrete in area to be patched. 

b. Screed off concrete to match existing pad. 

c. Finish concrete with wooden floats and^steel trowel to match existing pad* 

0 

d. Protect patched area from elements. 

e. Cure patched area 

• ~" • 36 
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Mission 4 « " - l 

When you, have completed this mission, you will be able to seal a joint with caulking 
compound and patch a crack with mortar. 

Sealing Joints 

! 

1. pull pressure plate on caulking gun to the rear of the gun. 

2. Place caulking tube into the gun barrel. 

3. » Move pressure plate until it is inside the tube. , 
.4. Cut the tube nozzle to the desired size and ajjgle. 

5. Start at the top of the joint and fill the joint until it is flush with the surface* 

6. Squeeze the trigger until the caulking compound starts to come out the nozzle. 

7., .Keep squeezing the trigger until the joint is filled as you move to the bottom of 
the joint. | 

I 

Patching Cracks | N 

1. Using a hammer and chisel, cut the crack to the desired size. \ 
NOTE: Wear your goggles. 

2. Clean the crack of all loose material and moisten with water. 

3. Fill the crack with mortar, making sure that the mortar is well compacted. 

* * 

4. Smooth the top of the crack even with the adjoining surfaces. 
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3ABR55233-II-6-P2 



■ REMOVING 70RMS AND FINISHING 
CONCRETE SURFACES 



OBJECTIVE 



Upon completion of this workbook you will be able to remove, clean, and store 
concrete forms; and finish the concrete surfacfe\ 



EQUIPMENT 

SG 3ABR55233-II-6 > 

WB-3ABR55233-II-6-P2 

Pencil 

Paper 

Mason handtools 

Wheelbarrow 

Shovel 

Hoe 

Cement 

Sand 

Gravel 

PROCEDURES 



Basis of Issue 
1/ student 
1/ student 
1/ student 
" 1/ student 
1/ student 
1/ 6 student 
If 6 student 
1/ 6 student 
1/1Z student 
1/12 student 
1/12 student 



Mission 1 



When you have completed this mission, you will be able to remove wail forms; 
use a carborundum stone to clean and finish a wall surfitce; fill surface voids; and 
clean, oil, and store forms. 

Reido vine Forms , w 

1. Remove stakes and braces. 

2. Cut tie wires. 4 

3. Remove wales. 

4. Move wail forms away from wall. Be careful not fa damage wall surface. 

5. Plac* forms away from immediate wall area. 

6. Break tie wires from wait. 1 

Cleaning Wail Surfaces 

As directed by the instructor, Wet a specified wall area and remove excess 
concrete and stains with a carborundum stone. 
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Filling Voids N 

1. As directed by your instructor, prepare a cement and sand grout and fill voids. 

2* As directed by your instructor, prepare a cement arid sand slurry paste and 
fill voids. 

a. Apply. the slurry paste with a brush. 

b. Rub the surtace with & sponge float to insure filling of all holes. 

c. After the surface has dried, rub the surface with burlap to remove excess 
slurry paste. y 

Cleaning, Oiling, and Storing Forms 

1. Clean foflm surfaces with a stiff wire brush. 

2. Remove nails as required. 

3 . Apply a light coat of oil to the form face. 

4. Stack the forms in their order of erection. * 

Mission 2 

« 

The student will apply coverings to fresh concrete to obtain proper curing. The 
coverings will be applied as directed by the instructor. 

Water 

1. After concrete has hardened for a few hours, wet concrete surface thoroughly 
with water. 

2. Check surface frequently to make sure that it stays wet". 
Sand z 

1. Spread concrete surface \lith a layer of sand. 

2. Wet sand with water, 

3. Keep sand wet to ensure curing. 
?abric or Waterproof Paper 

i . Place fabric over slab. 
2/ Wet fabric with water. 

i 

3. Keep fabric wet to ensure curing. 

40 



i. ' Moisten concrete with water* 

5. Apply waterproof paper. 

6. Overlap edges of £>aper to keep moisture under the paper* 




J 



41 *l 



ERIC 



' 355 



